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THE BUS STOPS HERE! 


CompuStar: PS/2 and PC/AT Compatibility. 



Ask any computer expert about 
what type of system you should buy 
nowadays and you’ll likely get a 
“pass the bus” response. Something 
like - “Well, uh, the PC/AT* bus 
is your best buy but, then again, the 
new PS/2* bus may become the 
next industry standard.” Great ad¬ 
vice, right? If trying to decide on a 
microprocessor weren’t tough 
enough, now you’re expected to 
pick a bus, too. 

RELAX, NOW THERE’S 
COMPUSTAR® 

The all new CompuStar from 
Wells American not only lets you 
interchange microprocessors, you 
can also mix and match buses — a 
PC/AT bus, a PS/2 bus or. . .both. 

As your computing needs change, 
simply snap in a new processor 

or add an extra bus. You’ll _ 

never again have to worry about buying 
the wrong computer system! 

FOUR COMPLETE SYSTEMS IN ONE. 

The CompuStar can be configured with any of four 
microprocessors — an 8086, an 80286, an 80386SX, or 
an 80386. The processor and up to 16 megabytes of user 
memory have all been combined, using the latest VLSI tech¬ 
nology, on a single, plug-in CPU module. Plus, any time 
during the first year of ownership, CompuStar users can 
“trade-in” the CPU module they initially selected toward the 
purchase of any of the other more 
powerful modules. Nobody but Wells 
American gives you this kind of value. 

if" H B|! A CONVERTIBLE BUS? 

H mml YOU’RE KIDDING! 

s ^ ? No, we’re not. In fact, it may well 

. ; be the most practical microcomputer 

innovation ever. Say you’ve selected an 
AT compatible CompuStar and later 
want to add PS/2 eompatibility. No 
problem! Snap in a PS/2 Bus and 
Adapter Module and you can use both 
buses in the same system. Likewise, 
if you’ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on eonfigura- 
tion, the CompuStar can have up to 
13 bus expansion slots — all AT 
slots, all PS/2 slots or a “split- 
bus” of AT and PS/2 slots. No 
matter which bus becomes the 
next industry “standard,” you’ll have peace of mind knowing 
your investment in a CompuStar will be protected. 



The CompuStar is also easily expanded. Thafs because 
there are seven CompuStar disk/tape compartments — six 
accessible from the front and an additional full-height bay 
inside. All this in a sleek, compact tower design that will 
leave more room on your desktop than any of the so-called 
“desktop” models. 

A NEW IDEA FROM AN OLD COMPANY. 

The CompuStar® Multi-Processor, Convertible Bus’^“ 
Microcomputer. It’s no surprise that our engineers invented 
it. After all, we’ve been making mierocomputers longer than 
anyone else. . .even longer than IBM! And if that kind of ex¬ 
perience doesn’t impress you, CompuStar’s service programs 
surely will. You can select an optional overnight module 
swap-out plan or on-site service from General Electric Cor¬ 
poration — one of the most respected names in consumer 
electronics. And, of course, every CompuStar carries a full 
one-year factory warranty. 

FINALLY, AFFORDABLE TECHNOLOGY. 

Think all this technology sounds expensive? It’s not. 
CompuStar 20MHz 80286 systems start as low as $1995t. 
There are also inexpensive 8086 and powerhouse 25MHz 
80386 systems 
available. Plus, 
there is a wide 
variety of 
CompuStar 
display, tape 
and disk op¬ 
tions including 
a one gigabyte 
erasable opti¬ 
cal disk. You 
can choose a 
factory pre- 
configured 
CompuStar or 
custom design 
one yourself. 

Just unlock the 
front panel and literally “snap-in” a bus, CPU, memoiy or 
disk module in a matter of seconds. It’s system flexibility 
never before available. . .at any price. 

While one of our competitors (we won’t mention any 
names) threatens you with “missing the bus,” most simply 
pass the bus. Our new CompuStar, however, eliminates the 
bus problem altogether. Not to mention the processor prob¬ 
lem. Even the expansion problem. Prove it to yourself. Call 
today about our 31-day trial offer. Oh, and ly the way, the 
next time anyone asks, tell ’em you know where the bus stops. 

Wells American 

Corporate Headquarters: 3243 Sunset Boulevard 
West Columbia, South Carolina 29169 • 803/796-7800 
TWX510-601-2645 . FAX 803/796-7029 



CompuSarloMe'system B^us^Module, built-in VGA/EGA dispiay adapter, one diskette drive wi?h controlier, two^serial/one parailel/one mouse port, keyboard and 220 watt power supply 

Circle No. 107 on Reader Service Card. 
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If you don’t 
keep his 
name alive, 
who will? 



An invitation to piace the name 
of a member of your family who 
immigrated to America in the 
only national museum created 
to honor them. 

Here is a unique opportunity to 
present your family with a gift that 
will be meaningful for generations to 
come. When you make a $100 contri¬ 
bution to restore Ellis Island, the 
name you designate will be pernw- 
nently placed on the American 
Immigrant Wall of Honor at the Ellis 
Island Immigration Museum. And 
you’ll receive an official Certificate of 
Registration. To obtain your regis¬ 
tration form write to: EUis Island 
Foundation, P.O. Box 
ELLIS, New York, N.Y. 

10163. 


Keep the Dream Alive 



SMART MAPS; ROUTE TO BILLION-DOLLAR SAV¬ 
INGS Using digital maps, businesses 
can route their vehicles, choose 
prime retail locations and deter¬ 
mine if hazardous materials are at 
a site chosen for a facility. 


BIRTH-CONTROL: FERTILE HIGH-TECH BUSI¬ 
NESS Only minuscule amounts are 
being spent worldwide on R&D 
for birth control. But, progress is 
being made in clever ways to con¬ 
trol overpopulation, one of the 
world’s great problems. 

26 

TAPPING INTO UNIVERSITY TECHNOLOGY 

A follow-up to last month’s “Pro¬ 
fiting from University Research,’’ 
this article explores ways to capi¬ 
talize on innovative research. 



JAPAN WATCH One brilliant innovator 
is working on a compuer that re¬ 
acts to users’ facial expressions. 

12 

BOOKS A down-to-earth review of 
three books designed to help up¬ 
grade written communications, in¬ 
cluding advertising. 

THE LAW Timing the filing for a pat¬ 
ent is significant, especially if the 
patent will help a competitor. 



NEW COMPANIES New high-tech opera¬ 
tions, their purposes and how they 
were funded. 


CONTRACTS AWARDED Who gained and 
awarded them and how much. 


RESEARCH REPORTS Projections on im¬ 
portant niche markets plus discus¬ 
sions of new technology. 
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and for how much. 


JOINT VENTURES Who is getting in¬ 
volved in deals with whom and 
why. 



EDITOR'S NOTE 


LEHERS 


NEW DEVELOPMENTS Inexpensive, por¬ 
table projectors based on LCDs; 
new findings on causes of vision 
problems for VDT operators; a 
new bonding material for teeth; 
an add-on for power meters that 
helps avoid brownouts. 


NEW PRODUCTS for the office, factory 
and executive vehicles. 


PERSONAL TECHNOLOGY Will a pocket 
time-and-information manager 
popular in Japan make it in the 
States? 


NEWSLEHER DIGEST Excerpts from 
newsletters covering the latest 
in technological developments. 
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BREAK OUT OF THE OFFICE 
AND INTO THE FAST LANE 

WITH THE 

IMC<80386 PORTABLE OFFICE AT 24 MHz 



The IMC Portable Office Series of microcomputers expands the limits 
of LCD technology. Similar in size and convenience to other portables, 
this nonglare, built-in backlit display offers improved contrast com¬ 
parable to standard CRTs. All of the Portable Office Series con¬ 
figurations have the power and expansion capabilities of desktop 
units twice their size including: 

• 6 expansion slots 

• Room for 2 half-height storage devices 

• IBM compatible 

• 8088XT, 80286AT, and 80386 configurations 

• Parallel and serial ports 

Combining these features with an 86-key keyboard, 45-degree adjust¬ 
able screen, stylish ergonomic design and weight, and cost-effective 
price/performance, will cause you to agree that there is only one port¬ 
able system choice available, the IMC Portable Office Series. 

imc 

International, Inc. 

311 Jaffrey Rd. 

Petersborough, NH, 03458 

800-365-6075 

603-924-4207 

Circle No. 106 on Reader Service Card. 
*’ 1988, IMC International, Inc. All rights reserved. Brand names shown are trademarl^of their respective manufacturers. 
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EDITOR’S NOTE 


The Limitations 
Of Technology 

I n an age as aggressively secular as ours, it is scarcely 
surprising that hopes for a deus ex machina to solve ap¬ 
parently insurmountable problems have turned into 
hopes for something like a “machina ex machina.” We now 
look to technology to save us from ourselves, even as, Janus- 
like, we look askance at it at the same time. 

Some articles this month show what high technology can 
accomplish, and what it cannot. On the plus side, our cover 
story, “Smart Maps: New Route to Profits,” on page 20, 
showcases a technology that might at first seem of limited 
applicability—digital mapping—but that actually has impli¬ 
cations for just about every industry that moves goods or 
people, needs to find optimum sites to locate facilities, or 
wants the best available information on effective marketing 
of products or services. 

On the other hand, our story on the role of high technology 
in birth control, “Birth Control: Fertile High-Tech Business,” 
on page 16, indicates the inherent limitations of technological 
approaches to human problems. 

The scientists seeking better ways to allow people to deter¬ 
mine when and if they have children do their daily work in a 
research environment relatively free of the social pressures 
that confront modern women who choose to use birth control. 
Yet, as human beings, the researchers live in a world in which 
certain major religious teachings oppose any form of birth 
control and population explosions in nations that cannot af¬ 
ford modern technology bode ill for the future of an intercon¬ 
nected world economy in which, for better or worse, we are 
our brothers’ (and sisters’) keepers. 

High-tech birth-control methods will make contraception 
simpler for the people most committed to it and best able to 
afford it already—while leaving wider issues to be resolved 
by sociologists, religious leaders and, alas, politicians. Tech¬ 
nological change has'outpaced social adaptation. And it does 
not seem likely that technology will save us from ourselves, 
any more than religion has so far managed to do. An effective 
alliance between the secular and the sacred seems no closer 
as we approach the start of the second millenium A.D. than it 
was when the secular Romans threw Christians to the lions— 
or the later, ascendant Christians burned the library at Alex¬ 
andria. But as Christmas approaches, it is a good time to re¬ 
member that this is a season of hope: We continue to learn so 
much about our world that perhaps, in years to come, we will 
understand an equal amount about ourselves. 
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LETTERS 


■ Good Idea Zapped 

THE ARTICLE, “It Seemed Like a Good 
Idea at the Time,” by Herb Brody in 
your October issue, mentions that food 
irradiation’s major problem is one of im¬ 
age, and that the,food industry’s indif¬ 
ference comes from the word “radia¬ 
tion.” He told only half the story. 

The truth is that irradiation changes 
the molecular composition of food in un¬ 
predictable ways. The changes are toxic 
to humans in that they give the body un¬ 
predictable molecules that are difficult 
to assimilate. Irradiation very quickly 
sends the body’s various chemical fac¬ 
tories, such as the liver and hormone 
glands, berserk. 

Food companies are avoiding men¬ 
tion of irradiation like the plague be¬ 
cause if they started using it, an im¬ 
mense outcry would arise from health¬ 
conscious Americans. That is also why 
there is an effort to get the Food & 
Drug Administration to allow an at¬ 
tempted cover-up by reducing the food¬ 
labeling requirements. 

Please correct this error in your re¬ 
porting. Like the broadcast media, you 
have a responsibility to give equal at¬ 
tention to both sides of an issue. 

Dennis Denlinger 
Carmichael, California 

■ Market Research Revisited 

WE WHOLEHEARTEDLY agree with 
“Sorry, Wrong Number” in your Sep¬ 
tember issue. Traditional market-re¬ 
search firms routinely mispredict the 
course of technology businesses by bas¬ 
ing their research, analysis and fore¬ 
casts on the vendors’ component/box 
counts. Past and existing market condi¬ 
tions, competitive environments, and 
technology requirements are not con¬ 
stants—especially in the information¬ 
processing industry. 

Business Research Group provides 
strategic planning information for tech¬ 
nology vendors. We realized that in this 
increasingly competitive market, sim¬ 
ple box-counting no longer meets their 
needs. To compete effectively, primary 
research—demand-side survey and 
analysis—is required to give vendors a 
detailed understanding of customers’ 


business and technological environ¬ 
ments. 

Donna Ruane 
Marketing Communications 
Manager 
Business Research Group 
Boston, Massachusetts 

■ Exaggerated Claims 

IN RESPONSE TO “Success Story: In¬ 
suring,” in the October issue, the Unit¬ 
ed Service Automobile Association’s 
automated system did not expedite my 
claim with its Reston, Va., office. 

A tree fell on my home on July 26, 
1988. As of September 1, reconstruction 
had not yet begun. USAA had various 
excuses for the delays: ‘The file is being 
reviewed’; ‘The supervisor must come 
to the home and reinspect,’ etc. 

I made 19 calls to USAA regarding 
this claim; USAA responded by provid¬ 
ing a few status reports. 

No reconstruction work started until 
September 19th. 

T. Lloyd Johnson 
Arlington, Virginia 

■ Saved by the Digest 

I ALMOST CANCELED my subscription 
when you shifted your focus from high 
technology to high-tech business. The 
primary reason I subscribed was to 
keep up with high-tech research and de¬ 
velopment (from a layman’s perspec¬ 
tive). I am in a high-tech business (com¬ 
puter software) and get enough 
business information from other 
sources. I am now very happy to see 
your inclusion of reports from various 
high-tech newsletters and journals. 
This is precisely the kind of broad- 
range digest of information I want. 

Fred Tuck 
Vice President 
Product Development 
Lancraft 
Norcross, Georgia 

■ Missed the Party 

IN READING THE October article 
“Who’s Better for High Tech?” I was 
distressed to notice the lack of Libertar¬ 
ian candidate for president, Ron Paul, 
in your comparisons. Paul, a former 


four-term congressman from Texas, is 
running a full-time earnest campaign 
for the presidency and I believe would 
have been an interesting addition to 
your article. I hope that in the future 
you will consider including him and the 
Libertarian Party in your articles. Peo¬ 
ple with an interest in high technology 
are favorably inclined toward a libertar¬ 
ian viewpoint; discussing our candidate 
should complement that interest. 

Thane Lee Eichenauer 
Tempe, Arizona 

Editor's note: The percentage of our 
readers ‘favorably inclined toward a 
libertarian viewpoint” is most likely 
no greater than that of the populace 
in general. 

■ Hints from Harvard 

“OUT, OUT, DAMNED SPOT” (August) 
illustrates a reason for the increasing 
costs of medical care. I doubt that the 
$19,500 machine described ever ap¬ 
proaches the effectiveness of the 90- 
second scrub and a squirt of lubricating 
germicide. 

Dogma traps surgeons to the 10-min- 
ute scrub and ignorance restricts them 
to the use of short-lived germicide, 
when a sterile chemical film on their 
hands could serve as the primary glove! 

Carl W. Walter, M.D. 

Harvard Medical School 
Boston, Massachusetts 

■ Rotary Research 

REGARDING THE ARTICLE “It Seemed 
Like a Good Idea at the Time” (Octo¬ 
ber), the section on rotary engines re¬ 
flects poor research. Despite early 
problems with the rotary engine, Maz¬ 
da continued to sell and improve it for 
years up to the present. I have come to 
expect better attention to accuracy 
than this in High Technology Business. 

John Fobian 
Springfield, Virginia 


We welcome comments from our readers. Address 
letters to Editor, HIGH TECHNOLOGY BUSINESS, 
270 Lafayette Street, Suite 705, New York, NY 
10012. We reserve the right to edit letters for 
length and clarity. 


4 ■ HIGHTECHNOLOGY BUSINESS / DECEMBER 19M 











fALL STREET JOTS 


, /«•. .11! Ruh Rnr>' 


:t’s News- 


Factory Shipmen*'- 


i I 




ASpsWHw, 

AnJli,. 





Subscribe now to Tbe Wall 
Street Journal and every busi¬ 
ness day you’ll get the facts and 
ideas which could make you— 
and your company—more 
successful. 

We’ll tell you the products 
that are selling, where new 
markets are, the executives on 
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—stocks, bonds, money markets, 
tax shelters, commodities, IRS 
regulations, and more. 

Great subscription offer. 
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for your company and yourself. 
The Wall Street Journal can get 
you off to a running start every 
business day. Subscribe now 
and take advantage of The 
Journal’s great offer—13 weeks 
for just $29.75. Complete and 
mail the coupon today! 

nTHE WALL STREET JOURNAl”! 
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New Developments 


Issues, products 
arid advances 
that help create 
new opportunities 
for high-tech 
businesses 


:: Presentation-quality color 
projections from crt images 
Study eyes VDTs 
“Intelligent registers” could 
power-down bills 


Less Filling, 
Bonds Great 


A new brush-on, 

tooth-colored covering 
that bonds permanently to 
silver fillings should make 
people with a mouth full of 
silver smile. Cover Up, joint¬ 
ly developed by the Parkell 
Biomaterials Division and 
Sun Medical of Mitsui Petro¬ 
chemical, lets dentists mask 
silver fillings with a natural¬ 
looking veneer, without drill¬ 
ing, in only 15 minutes. 

The nonmetallic composite 
of glass and porcelain in an 
epoxy base may have health 
benefits as well as cosmetic 
ones, according to Parkell. 
Parkell’s director of re¬ 
search, Dr. Nelson J. Gen- 
dusa, said Cover Up stops 
mercury vapor from escap¬ 
ing from silver fillings when 
a person chews. Mercury, a 
toxic metal, accumulates in 
the body and can cause mem¬ 
ory loss, nervous disorders, 
blindness and death. Howev¬ 
er, Dr. P.L. Fan of the Amer¬ 
ican Dental Association said 
that mercury escapes from 
fillings in such small 
amounts that it does not con¬ 
stitute a health problem. 
“Most people encounter 
more mercury in everyday 
activities, such as eating 
fish,” said Fan. 

Cover Up has advantages 
over other nonmetallic tooth 
fillers, which require drilling 
and can shrink away from 
the tooth wall as they hard¬ 
en, forming cracks that can 
trap bacteria and lead to sec¬ 


ondary decay. It also may be 
a substitute for the most 
common and expensive cos¬ 
metic replacement, porcelain 
crowns. Crowning requires 


multiple trips to the dentist 
and costs hundreds of dol¬ 
lars per tooth; Cover Up is 
applied in a single, 15-minute 
visit. —Alexandra Biesada 


New Projectors 
Based on LCDs 

NLARGING the output 
of computers and VCRs 
is now much simpler. Kodak 
and DuKane have each intro¬ 
duced new projectors, based 
on liquid-crystal displays, 
that enable large groups to 
observe what was created on 
the face of cathode-ray 
tubes. 

The portable Kodak LC500 
Video Projector can repro¬ 
duce what appears on a color 
monitor or color TV. At 
$3,500, it costs about half as 


much as older model color 
projectors and, at 13 pounds, 
it weighs about an eighth as 
much. 

The Magnaview 400 from 
DuKane Corporation adds 64 
shades—16 at a time—of dif¬ 
ferentiating color to project¬ 
ed displays taken from 
monochrome microcomputer 
monitors. It’s not the first to 
do this, but it offers many 
more shades than Telex’s 
Magnabyte. The DuKane de¬ 
vice, which lists for $1,495, 
obtains its necessary light 
from the transmissive over¬ 
head projector it is designed 



DuKane's Magnaview 400 in use. Sitting on an overhead projector, it adds 
colors to monochrome displays for greater clarity. 


6 ■ HIGH TECHNOLOGY BUSINESS / DECEMBER I9SS 













NEW DEVELOPMENTS 



The portable LC500 Video Projector from Kodak is lightweight and easy to use. 


to lie on (see photo above); 
the Kodak projector has a 
built-in light source. 

Besides low cost and por¬ 
tability, Kodak claims ease 
of use for its color projector. 
The lawnmower-sized pro¬ 
jectors it replaces are often 
difficult to adjust. Kodak 
also says the LC500 is no 
more difficult to operate 
than a projector for 35mm 
transparencies, which it re¬ 
sembles. 

DuKane’s projector is also 
as simple to operate as other 
screen projectors and, at 3.5 
pounds, weighs less than 
most of the others. Kodak in¬ 
troduced the first commer¬ 
cial monochrome screen pro¬ 
jector, the Datashow, in 
1986. Datashow has been 
copied by over a dozen manu¬ 
facturers and prices have 
plummeted to well under 
$1,000. 

The only micros the new 
Kodak and DuKane devices 
are designed to operate with 
are IBM PCs and clones. In 
time, versions to operate 
with Apple’s Macintosh mi¬ 
cros should be available if 
history is any indicator— 
monochrome screen projec¬ 
tors for the Mac appeared 


within months after the in¬ 
troduction of Kodak’s Data¬ 
show. The projectors are 
available at computer and 
audio-visual shops. 

—Mel Mandell 


New Way to 
Cut Power Bills 

OWER utilities may 
soon be offering big 
commercial users a new way 
to cut their electric bills. Do¬ 
mestic Automation Compa¬ 
ny (DAC) has introduced a 
commercial version of its 
widely used “intelligent reg¬ 
ister” for monitoring time of 
use, demand and load pro¬ 
files for power users. Tens of 
thousands of the Foster City, 
Calif., company’s registers 
for residential customers 
have been in use since 1987. 

The detailed information 
the add-ons provide enable 
power companies to offer 
customers special off-hour 
rates—and then confirm 
that the customers are ad¬ 
hering to the off-hour usage. 
By stimulating lower usage 
during peak hours, the pow¬ 
er companies can avoid the 
enormous expense of con- 


VDTs Exonerated: 
Myopia Blamed 

FARSIGHTEDNESS 

may be the culprit in 
the controversy over wheth¬ 
er or not visual-display ter¬ 
minals cause vision woes. 

A study done by research¬ 
ers at the Colleges of Optom¬ 
etry at both Ohio State Uni¬ 
versity and the University of 
Alabama at Birmingham re¬ 
vealed that workers with mi¬ 
nor degrees of near- or far¬ 
sightedness and astigma¬ 
tism tended to report longer, 
earlier and more severe vi¬ 
sion-related problems than 
workers with no refractive- 
error conditions. Of those 
with refractive errors, the 
nearsighted had the longest, 
earliest and most severe 
symptoms. The study was 
published in the September 
Journal of the American Op- 
tometric Association. 

The researchers ques- 


structing additional generat¬ 
ing capacity or imposing 
area-wide brownouts when 
demand exceeds capacity. 

The small registers are in¬ 
stalled inside conventional 
watt-hour meters, of which 
there are tens of millions in¬ 
stalled. Because the conven¬ 
tional meters are long-lived, 
inexpensive and would re¬ 
quire considerable labor to 
replace, power utilities are 
loathe to replace them with 
the newer watt-hour meters 
that gather more than raw 
data on power consumption. 
DAC’s solution is a micropro¬ 
cessor-based add-on that 
takes only five minutes to in¬ 
stall and provides far more 
data than even the latest me¬ 
chanical watt-hour meters. 
However, DAC’s Super- 
Meters cost about $100 each, 
much more than the watt- 
hour meters they are at¬ 
tached to. 

In the past, some power 


tioned 32 VDT operators 
about six symptoms they ex¬ 
perienced during the previ¬ 
ous month: headache, slow¬ 
ness in refocusing between 
far and near, double and 
blurry vision, eye irritation 
and eyestrain. The same op¬ 
erators were checked for 
common vision deficiencies. 
Of the 32, all but three were 
found to have small degrees 
of near- or farsightedness or 
astigmatism—even with the 
prescription lenses they 
were wearing when the 
study was conducted. 

The study suggests some 
possibly bad news for em¬ 
ployers: They may have to 
provide eye examinations for 
all VDT operators and not 
assign those with severe re¬ 
fractive deficiencies to pro¬ 
longed terminal or micro op¬ 
eration. The good news? The 
study could generate a lot of 
business for optometrists. 

—Mel Mandell 


companies have attempted, 
with only partial success, to 
control overdemand by in¬ 
stalling cutoff switches acti¬ 
vated by radio signals on ma¬ 
jor home appliances, such as 
air conditioners. However, 
some resentful customers 
hindered the cutoffs by plac¬ 
ing tin cans over the anten¬ 
nas of the switches. 

The DAC add-ons don’t 
eliminate meter readers, 
who must still visit each cus¬ 
tomer to draw data out of the 
registers into handheld ter¬ 
minals. But the registers 
raise the possibility of re¬ 
mote collection of the data 
by wire. 

This would call for imposi¬ 
tion of the data on the power 
line itself, to be collected at 
the nearest transformer to 
each customer. The batch 
data would then be transmit¬ 
ted to headquarters via 
phone lines. 

—Mel Mandell 
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COMPANY 

(SYMBOL/EXCHANGE) 


PRICE 

RANK INCREASE 

THIS MONTH/ LAST MONTH 
UST MONTH (%) 


EARNINGS PER SHARE 

CLOSING 

PRICE UST QUARTER CHANGE FROM 

($) ($) lYURAGO 


UTEST EQUITY 

DIVIDEND ($) P/E RATIO RATIO 


Ronson Cp (ronc/nasoaq) 
Fairchild Ind (fen/nvse) 

Hexcel Corp (hxi/nvse) 
UtdTechnol(uTX/N«E) 
TransTechnol (n/NVSE) 
Raytheon Co (rin/nvse) 
Rockwell Inti (rok/nyse) 

AAR Corp (WR/NYS!) 

Sierrocin Corp (ser/amex) 

Cdn Marconi (cmw/amex) 
CHEMICALS 

Flomemoster Cp (fame/nasdao) 
Georgia Bonded {GetH/NASOAo) 
Bolchem Cp (becc/nasdaq) 

Oil Dri Cp {orc/nasoaq) 

Ivox Cp (lUX/AMEX) 

Univor Cp (uvx/nyse) 

Crompt & Knwl (cnx/nyse) 
Essex Chemicol (esx/nvse) 

Inti Minerals (ici/nyse) 

Colgon Carbon (crbn/nasdaq) 


29 


15 

21 

13 

14 

19 

20 


8 


12 

82 

28 


38.0 

12.3 

11.7 


8.9 

7.8 


83.5 

37.5 
24.2 


.17 

.65 

1.46 


1.84 

.82 

.41 

.15 

.18 


.11 

.10 

.01 


.19 

.83 


NC 

-45.8 

30.0 

22.7 

-32.3 

22.7 

34.4 

46.4 
-37.5 
-25.0 


57.1 

NE 

42.9 

20.0 

-75.0 

41.7 


62.7 


.20 


1.60 


2.00 

.72 


9.8 2.90 

NE 2.39 

17.3 .71 

7.9 .43 

9.7 .81 

10.2 .02 

7.5 .23 

19.5 .16 

11.7 .37 


COMMUNICATIONS 

Inti Mobile Moch (immc/nasdaq) 
Vertex Comm (vtexfnasdaq) 
Centex Telemgmt (cntx/nasdao) 
Utd Telcom (utfnyse) 

MCI Communicotn (mcx/nasdao) 
Acton Cp (atn/amex) 

Ericsson LM Tel (ericf/nasdaq) 
Cellulor Comm (comm/nasoao) 
Cinn Bell (csn/nyse) 

AIM Telephone (aimi/nasoaq) 

COMPUTERS 

MSI Onto (msi/amex) 

Gould Inc (ao/NYSE) 
Fingermotrix (finx/nasdaq) 

HHB Systems (hhbx/nasdaq) 
Gateway Comm (gway/nasoaq) 
Verdix Cp (vRox/otc) 

Comp Microfilm (comi/nasoaq) 
System Indus (sysm/nasdaq) 
Inmac (wmc/nasoao) 

Natl Micronetics (nmk/nasdaq) 
DRUG MANUFAaURERS 
Zenith Labs (zen/nyse) 

Praxis Biol (prxs/nasdaq) 
Duramed Phar (drmo/nasdaq) 
Virotek Inc (vira/nasdaq) 

Adv Magnetics (aomg/nasoaq) 
Elan Cp (eeany/nasdao) 

Hycor Biomed (hybo/otc) 

Incstar Cp (isr/amex) 

Newport Phorm (nwph/nasdao) 
Lyphomed Inc (imeo/nasoao) 


52 

59 

56 

15 
18 
47 

16 
49 
32 
69 


140 

77 

162 

156 

178 

74 

45 

123 

159 


71 

9 

15 


70 

72 

64 

44 


50.0 

44.4 

15.7 

15.3 

13.0 


12.7 

12.5 

11.1 


58.2 

57.1 

37.9 

37.5 


27.9 
27.0 

23.9 
23.0 


99.1 

34.2 
30.7 


19.4 

19.2 

19.1 

18.8 

18.0 

17.7 


11.25 


39.50 

14.25 

45.50 


-.36 NE 

.11 22.2 

.11 NE 

.33 NE 

.20 900.0 

-.71 -100.0 

-.33 -100.0 

-.01 NE 

.75 44.2 

.05 -37.5 


.23 15.0 

.72 1340.0 

-.16 NE 

.18 12.5 

.05 25.0 

.02 NE 

.13 30.0 

.00 -100.0 

.25 13.6 

.05 150.0 


— NE .01 

— 9.8 .22 

— NM .01 

1.92 32.4 2.32 

— 32.5 1.97 

— 11.4 .00 

— 25.0 .38 

— NE 2.70 

1.12 14.5 .71 

— 31.3 1.32 


— 17.3 .04 

— NE .64 

— NE .00 

— 16.7 .10 

— NE .00 

— 40.6 .02 

— 16.0 .33 

— 9.2 .20 

.09 14.0 ' .00 

— 61.5 .90 


-.18 NE 

-.21 -100.0 

-.38 NE 

-.39 NE 

.03 -81.3 

-.07 NE 

.03 50.0 

.16 433.3 

NC NC 

-.51 -100.0 


NE .24 

NE .20 

NE 6.29 

NE .00 

71.7 .00 

NE .00 

25.7 .15 

26.3 1.32 

NE .72 

NE .70 


UTEST 12 
MONTHS' 
REVENUE 
(IN MILLIONS) 


34.8 

407.4 

380.8 
17,727.7 

213.8 
7,981.7 

11,855.4 

347.6 

75.3 

214.3 


3.0 

18.9 
47.6 

3,280.0 

4,382.0 

75.1 

4,721,2 

45.9 
689,1 

32.8 


91.6 

876.3 

17.0 

12.5 


13.2 

138.3 


38.8 


34.1 


17.5 


13.9 
7.5 

15.9 
NC 

161.1 
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The Leading 100 lists the 10 companies in each of 10 industries that had the highest stock gain over the previous month. 
(Figures as of 8/18/88.) 

E = Negative earnings NC = Not calculable NM = No meaningful figure 


ELEaRONICS 

Electron Missiles (eon/nasoao) 
Bishop Inc (b sh/nasoao) 

Tech Ops Land (to/amex) 

Circon Inc (ccon/nasoao) 
Telecomm Ntwk (tnh/nasdaq) 
Torotel Inc (ra/AMEx) 

Graham Field (gfi/amex) 

Mitel Cp (MiT/NysE) 

Orbit Instru (oubi/nasoaq) 

SHL Systemhouse (shxie/nasdao) 


Survival Tech (subv/nasoaq) 
Hlthdyne (hoyn/nasoaq) 

Q Med (oExe/NASDAo) 

Monoclonal Antibod (mabs/nasdaq) 
Biogen Inc (oGENniASOAQ) 
lectec Cp (tEa/NASDAQ) 
Circadian (ckdn/nasoaq) 
Oncongene Science (oncs/nasoao) 


METALS FABRICATION 

MLX (mexx/nasoaq) 

Reuter Inc (reut/nasdaq) 
ComI Intertech (ctex/nasoaq) 
Pitt DesMoines (pom/amex) 
Insteel Inds (ii/amex) 

Deltok Corp (detk/nasoao) 
Trinity Indus (tiin/nvse) 
Adtec Inc (jaa/nasdaq) 

Am Locker (algi/nasoaq) 
Graham Cp (ghm/amex) 


SCIENTIFIC t ELEGRONIC INSTRUMENTS 


Resdel Ind (bsoic/nasoao) , 91 

Edison Control (edco/nasoaq) 79 

EIP Microwave (eipm/nasoaq) 69 

Environ Tectonics (envt/nasoaq) 82 

ENSRCp(enx/amex) 68 

Bose Ten Systs (basea/nasdaq) 77 

Astrosystems (astb/nasoaq) 36 

Orion Reseorch (oRiB/NASOAa) 53 

Laser Cp (lser/nasdao) 8 

Clinical Data (aoA/NASOAQ) 59 


93.1 
42.9 

41.2 


31.9 

31.6 
30.0 

28.6 
25.0 
20.5 


1.25 

1.88 



SOFTWARE AND DATA PROCESSING 


Cognos Inc (cognp/nasdaq) 126 

Software Pub (spco/nasdaq) 125 

Hogan Systs (hogn/hasdao) 97 

Info Science (ws/nasdaq) 132 

IntelliCoqj (waunasdao) 76 

Triad System (trsc/nasoaq) 101 

Adv Comp Tech (actp/nasdaq) 13 

Cybertek Cp (cxcp/nasoaq) 82 

Ashton Tote (tate/nasoao) 58 

Adobe Systs (aobe/nasoao) 124 


44.8 

44.0 

43.5 

33.1 


26.3 

24.1 

23.8 


27.00 

43.50 


.48 

-.43 

.13 

.06 


-.04 

-.06 


34.4 .10 

18.5 .00 

NE .00 

NE .35 

NE .00 

15.1 .01 

NE .30 

26.9 .03 

14.9 .03 

35.4 .00 


85.7 


12.3 

20.4 
125.7 


287.8 

55.8 
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JAPAN WATCH 


Technology with Intuition 

THESE COMPUTERS WILL UNDERSTAND 
BODY LANGUAGE 


■ By Robert Chapman Wood 

R esearchers at Nippon 
Telegraph & Telephone (NTT) 
want to make working with a 
computer just like working with a per¬ 
son. For example, when you look close¬ 
ly at one part of a screen, the software 
will “see” your motion and provide 
more detail on the subject you’re exam¬ 
ining. When you look puzzled, the 
computer will recognize your con¬ 
fusion and provide help. A realistic 
representation of a face on the 
screen will alert you to errors in 
the most natural way possible by 
grimacing politely and speaking a 
gentle error message. 

An NTT laboratory system 
called “head reader” is the first 
step toward this vision. It takes a 
digitized image of a computer us¬ 
er’s face from a video camera and 
analyzes many of the user’s move¬ 
ments, allowing the computer 
software to act on them. “My real 
dream is to create a robot that will 
completely understand human ac¬ 
tion,” says Kenji Mase, a member of 
N'TT’s research group. “But for now I 
am concentrating on creating a comput¬ 
er interface that will understand the us¬ 
er’s intention. We should not have to 
use a keyboard or a mouse to interact 
with the computer.” 

This work, conducted at N’TT’s Hu¬ 
man Interface Laboratory in Yokosu¬ 
ka, is the kind of long-term research 
that until recently was rarely per¬ 
formed in Japan. In fact, only a handful 
of private laboratories in the world are 
involved in this type of work. Among 
them are AT&T’s Bell Laboratories and 
Xerox Corp.’s Palo Alto Research Cen¬ 
ter. 

The closest the Japanese came to this 
type of research were a few joint gov¬ 
ernment-industry projects, such as 
Pattern Information Processing Sys¬ 
tem (PIPS) project in the 1970s. PIPS 


developed the know-how used in Japa¬ 
nese video cameras, scanners and ther¬ 
mal printers—including some devices in 
the head-reader project. 

The head-reader system is not purely 
research, but it is not designed to pro¬ 
duce specific products, either. It repre¬ 
sents one of the first fruits of the fun¬ 
damental research Japan’s largest 
technology companies emphasized af¬ 


ter 1980. Japan still does less research 
(as opposed to product design and de¬ 
velopment) than the United States. For 
example, NTT’s sales are about 35 per¬ 
cent greater than those of post-divesti¬ 
ture AT&T, but its research and devel¬ 
opment spending is about one-third 
lower. NTT’s Human Interface Labora¬ 
tory has a 250-person research staff. 

The Japanese are publishing much of 
their new fundamental research in En¬ 
glish. Mase and two other N'TT scien¬ 
tists reported on the head reader at a 
conference of the Institute of Electrical 
and Electronics Engineers last year. In 
their paper, they noted that human be¬ 
ings “easily estimate people’s inten¬ 
tions from their gestures” and that, 
eventually, “computers possessing 
‘eyes’ will be able to smoothly interact 
with people. Computers having a ‘face’ 
and ‘body’ will also be a great help.” 


Head reader’s programs function by 
recognizing the outlines of a person’s 
head, hairline and mouth. Today, head 
reader can recognize only “coarse” 
movement. It can tell whether a head is 
shaking “yes” or “no,” moving left, 
right, toward or away from the screen, 
up or down. It can run on an Intel 80286 
microprocessor-based microcomputer. 

To allow the programs to communi¬ 
cate with the computer user N'TT 
researchers have synthesized an 
image of a human head. Some 150 
triangles represent the mouth. 
When features are modeled this 
way, they can easily be pro¬ 
grammed to mimic the mouth mo¬ 
tions of standard Japanese and 
English dialects and a convincing 
smile, frown and grimace. 

Although the head-reader sys¬ 
tem was conceived as part of a 
larger system called “body read¬ 
er”—which will look at your entire 
body to judge fatigue, boredom, 
and other emotions or simply rec¬ 
ognize whether you have left the 
room—NTT has so far done little 
work on reading parts of the body other 
than the head and mouth. N'TT has not 
projected when the head reader or body 
reader will become part of a commercial 
computer interface. 

For the most part, the technical 
strengths of the Japanese are still 
based not on superior research but on 
superior tracking of the world’s techni¬ 
cal literature, careful value analysis, 
better design and excellent manufac¬ 
turing. That could be changing, howev¬ 
er. “We think that basic research is the 
most important field in which we should 
improve,” says Mase. U.S. companies 
that look to Japan for product and pro¬ 
cess innovations should also start to 
look there for radical new ideas. ■ 


Robert Chapman Wood is a writer and 
business consultant specializing in the 
technology and economies of the Orient. 
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BOOKS 


The Quest for Clarity 

SEEKING TOOLS TO 
IMPROVE COMMUNICATION 


■ By Mark J. Estren 

The Business Writing Problem 
Solver. By Herman R. Holtz. 

Dow Jones-lrwin. 2^8 pages. $37.50. 

The McGraw-Hill Handbook of 
Business Letters. By Roy W. Poe. 
McGraw-Hill. 320 pages. $44.95. 

The Manager’s Complete Guide 
to Speech Writing. By Burton 
Kaplan. The Free Press. 192 
pages. $22.50. 

IN THE NOT-TOO-DISTANT 
past, it was all too common for a 
letter or report to go out in less- 
than-optimum form, because the 
cost in time and labor to redo it 
seemed too high. Now, thanks to 
the ease of revision made possible 
by computerized word processing, 
there is no excuse for anything 
I less than the best. So why are so 
Smany business communications 
i still so abysmally bad? Because 
human communication ability has 
not kept up with technological commu¬ 
nication ability. Many businesspeople 
have never learned to express them¬ 
selves well in anything other than small 
groups or one-on-one meetings (and 
sometimes not even then). This can be a 
particular problem for executives who 
deal with high technology because the 
complexity of the information being 
handled makes it that much more im¬ 
portant to have a clear, organized, sys¬ 
tematic approach to saying what needs 
to be said. 

All these books, each in its own way, 
are about organizing for clarity. The 
Business Writing Problem Solver and 
The McGraw-Hill Handbook of Busi¬ 
ness Letters are conceived as reference 
works, both from their size (each mea¬ 
sures 8 3/4 by 11 1/4 inches) and from 
their layouts; The Manager’s Guide to 
Speech Writing, whose writing style is 


breezier and less formal than that of 
the other works, is intended more as a 
pleasant read and a get-with-it guide to 
verbal presentation. 

The Business Writing Problem 
Solver is the most comprehensive book 
of the three. Author Herman Holtz, 
president of a consulting firm, tackles 
everything from letters and reports to 
brochures and press releases with a mix 


of savvy comments and model docu¬ 
ments. Holtz’s points, even when argu¬ 
able, are clearly made: “Subtlety has no 
legitimate place in advertising, because 
people simply do not pause over, savor, 
or contemplate advertising texts.” 

Unfortunately, the value of Holtz’s 
book as a reference work is compro¬ 
mised by the sometimes difficult-to-fol- 
low page layout (especially when docu¬ 
ments flow from one page to the next) 
and by the fact that the book is printed 
on paper that looks and feels altogether 
too much like newsprint. 

In contrast, Roy Poe’s McGraw-Hill 
Handbook of Business Letters is a 
handsomely designed volume whose ev¬ 
ery page—even the inside covers—is 
brimming with information and refer¬ 
ences to specific examples. Indeed, Poe, 
a business education consultant and 
former McGraw-Hill executive, offers 


little but specific examples, plus ana¬ 
lyses of the strengths and weaknesses 
of those examples. That is a weakness, 
since what narrative Poe does present 
is engaging and useful: “There are the 
folks who have an uncontrollable urge 
to add uate to certain words to indicate 
action. There are hundreds of good 
uate words—perpetuate, evaluate, 
fluctuate, and evacuate, for example— 
but among these are not actuate, 
effectuate, eventuate, and others 
of that ilk.” 

Poe is particularly harsh on 
writing that is lifeless and stale. So 
is Burton Kaplan, a speech writer 
and public-relations executive. Ka¬ 
plan’s Manager’s Complete 
Guide to Speech Writing is an ex¬ 
cellent lesson in style, organiza¬ 
tion and verbal presentation. 

Kaplan offers readers “Strate¬ 
gic Theory” and “Strategic Prac¬ 
tice,” plus nine sample speeches 
that implement his approaches— 
which are carefully calculated to 
give the impression of artlessness. 
“It is naive to think there is any¬ 
thing natural about good communica¬ 
tions,” writes Kaplan. “The only thing 
artless about a good speech is the way it 
sounds.” 

Working Kaplan’s way takes prac¬ 
tice, since it involves careful prepara¬ 
tion as well as writing, rewriting, com¬ 
pression, editing and rearranging. The 
recommendations of Holtz and Poe may 
also take some getting used to. But all 
these writers’ ideas are well worth your 
time, because whatever the difficulties 
of communicating clearly, the risks of 
failing to do so are even greater, and 
are all around us in the form of troubled 
companies and missed opportunities. 
High-technology business—indeed, all 
business—is enough of a battleground 
without managers putting themselves 
at a competitive disadvantage by failing 
to use one of their best weapons: clarity 
and simplicity in communications. ■ 
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THE LAW 


Patent Applications 

NEED AND TIMING CAN BE 
AS CRITICAL AS VALIDITY 


■ Norman E. Carte 

S EVERAL FACTORS must be 
considered before deciding 
when to file for a patent. These 
factors include the need for patent pro¬ 
tection, the probability of an enforce¬ 
able patent actually being issued, the 
economic rewards of patenting and the 
disclosure of the invention to competi¬ 
tors. 

The primary reason for apply¬ 
ing for patent protection is to al¬ 
low you to exclude others from 
making, selling and using your in¬ 
vention in the United States, its 
possessions and territories, for a 
period of 17 years. A less common 
reason for applying for a patent is 
to prevent others from excluding 
you from making, selling or using 
the invention. Such a patent is 
called a defensive patent. A defen- 
^ sive patent might be used where 
I the technology involved could be 
g beneficial to your company, but 
I wouldn’t yield a significant com- 
“ petitive advantage. 

Once need has been established, you 
must analyze completely the costs, 
risks and benefits associated with the 
application. How much of a technical 
lead will a patent give you? If your com¬ 
petitors have a method for producing 
an equivalent product that doesn’t cost 
significantly more and is also readily 
marketable, then little would be accom¬ 
plished by spending money to protect 
technology that your competition 
doesn’t need. You have to determine the 
true technical advantage that the exclu¬ 
sive right to the invention will provide. 

The goal in obtaining patent protec¬ 
tion is to gain a competitive advantage. 
This is usually accomplished by acquir¬ 
ing the exclusive right to a technology 
that either lowers the cost of making an 
existing product or creates a superior 
product at a price not significantly high¬ 
er than the price of competitive prod- 
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ucts. The case in which a patent permits 
the owner the exclusive right to manu¬ 
facture and sell a product that other¬ 
wise doesn’t exist is rare. 

There is a benefit to having a patent 
application on file, even when the prob¬ 
ability of a patent being issued is very 
low. Once a patent has been applied for 
and an application serial number and fil¬ 
ing date have been received by the ap¬ 


plicant, then the applicant can mark the 
product “Patent Applied For” or “Pat¬ 
ent Pending.” This has the effect of dis¬ 
couraging competitors from making 
and selling the product. While there is 
no legal right to exclude others from 
manufacturing and selling these prod¬ 
ucts, quite often a competitor will be un¬ 
willing to assume the financial risk of 
the tooling or setup required for a new 
product line. Of course, this strategy is 
most effective where the cost of initiat¬ 
ing the new product line is high. 

The probability of obtaining an en¬ 
forceable patent is not easy to calculate. 
Prior art must be carefully studied and 
the difference between it and your in¬ 
vention considered. This is best done by 
a patent attorney experienced in the 
field of your invention. 

The cost of the patent comprises the 
cost of the application and the mainte¬ 


nance fees. An application can cost any¬ 
where from about $2,000 to tens of 
thousands of dollars. 'This will depend 
upon the complexity of the invention 
and your attorney’s ability to efficiently 
understand and describe it. An estimate 
of the cost to make the application can 
be provided by your attorney. Mainte¬ 
nance fees are only applicable if the pat¬ 
ent issues and is to be kept in force. 
They will amount to several thou¬ 
sand dollars over the life of the 
patent. 

The probability of an enforce¬ 
able patent being issued should be 
considered in conjunction with the 
economics involved. For example, 
if it appears that it will cost $15,000 
to apply for and prosecute an ap¬ 
plication, then the $15,000 is clear¬ 
ly at risk, since a valid patent may 
never be issued. The benefits de¬ 
rived from obtaining a valid patent 
should be much greater than the 
money spent on obtaining it. 
Therefore, it would make sense to 
spend the $15,000 if hundreds of 
thousands or millions of dollars in 
profit could be realized. However, if the 
same patent would increase profits by 
only $50,000 over the life of the patent, 
then filing most likely would not be jus¬ 
tified. The probability of obtaining a 
patent with adequate protection must 
be great enough to make the risk 
worthwhile. 

Forcing your competitors to rely on 
alternative technology may seem stra¬ 
tegically sound, but if it causes them to 
pursue avenues that are likely to .give 
them a competitive advantage, this 
strategy could backfire. Disclosure of 
the invention to your competitors is a 
very important consideration in decid¬ 
ing when to apply for a patent. A valid 
patent must contain all the information 
needed by competitors to manufacture 
your invention. When a patent is issued, 
it becomes public. 

The disclosure of the details of your 
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THE LAW 


invention may not be a problem. Those 
details may already be known, or may 
be evident from a casual examination of 
the product. Conversely, the newly is¬ 
sued patent may he the only source of 
the particular details involved in mak¬ 
ing the invention. In this case it might 
be best not to file; the invention could be 
protected under trade secret law. 


A valid patent may 
not he obtained if 
the invention was 
in public use. 



Delays in obtaining a patent can be as 
critical as timing your application. 
Sometimes the filing and issuance of a 
patent may he delayed long enough for 
the competition to have learned the de¬ 
tails of the invention through parallel 
development or reverse engineering. 
There is the risk of never being able to 
obtain a patent if care is not taken dur¬ 
ing this delay. A valid patent may not be 
obtained if the invention was in public 
use or on sale in this country more than 
one year prior to the filing of your appli¬ 
cation. Your own use and sale of the in¬ 
vention more than a year before your 
application is filed will bar your right to 
a patent just as effectively as though 
this use and sale had been done by 
someone else. A published description 
of the invention anywhere in the world 
more than one year before filing the 
U.S. application will also bar its issu¬ 
ance. Any public use, sale or publication 
before the application is filed in some 
foreign countries will bar the issuance 
of a valid patent in those countries. ■ 


Norman E. Carte is a registered patent 
agent. He is on the board of advisors to 
the National Inventors Foundation. 
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Birth-Control: 
Fertile High-Tech 
Business 

Innovators from individuals to giant pharmaceutical houses 
are applying technology to contraception 


BY FRANCESCA LUNZER 


l EVERAL YEARS AGO, 

B researchers at Harvard 
Medical School tried to 
verify an old myth about birth control: 
that Coca Cola, topically applied, was an 
effective contraceptive. The research¬ 
ers poured Coke Classic and New Coke 
into separate, sperm-filled petrie dishes 
and found that Coke Classic killed off 
more sperm. 

The experiment was a gag, but petrie 
dishes, batteries, genetic engineering 
and biodegradable polymers are all part 
of an emerging arsenal of new contra¬ 
ceptive technologies. Over the next 10 
years, devices such as time-release 
drugs and battery-powered dia¬ 
phragms, as well as genetically engi¬ 
neered human proteins and surgical 
techniques for temporary sterilization 
will supplement and replace the cur¬ 
rently available contraceptives. 

Fear of liability suits, combined with 
the Food and Drug Administration’s 
stringent testing requirements, has 
made the birth-control business ex¬ 


tremely risky. A few years ago, eight of 
the country’s big pharmaceutical com¬ 
panies made contraceptive products. 
Now that number has dwindled to 
three—Wyeth, Syntex and Johnson & 
Johnson’s Ortho Pharmaceutical divi¬ 
sion. “That’s not only bad for product 
availability, it reduces the amount of re¬ 
search being conducted in the field,” 
said Gerald Zatuchni, professor of ob¬ 
stetrics at Northwestern University 
Medical School and editor of The Jour¬ 
nal of Contraception. 

With pharmaceutical companies flee¬ 
ing the contraceptive market, research 
funding must come from other sources. 
The U.S. government has picked up 
some of the slack, as have private agen¬ 
cies that are anxious to promote popula¬ 
tion control in the Third World. World¬ 
wide funding for contraceptive 
research and development is woefully 
inadequate, according to Jacqueline 
Forrest, Ph.D., vice president for re¬ 
search for the Alan Guttmacher Insti¬ 
tute, a New York-based family-plan¬ 


ning research center. In 1985, the most 
recent year for which data are avail¬ 
able, eight major nonprofit organiza¬ 
tions in the United States, France, India 
and elsewhere spent only $30 million on 
such research. Spending by the private 
sector was only slightly higher, accord¬ 
ing to Forrest. Marketing a new prod¬ 
uct costs between $50 million and $100 
million, so companies developing birth- 
control products have had to find a new 
way to develop those products. 

That new way seems to be using 
agency funds for development and test¬ 
ing, then finding a marketing partner to 
sell the product after FDA approval. 
“Small groups of people are trying to 
get things developed and, unexpected¬ 
ly, they are doing it,” said Wayne Bar¬ 
din, director of the Population Council, 
a nonprofit research institute in New 
York. Bardin thinks new products will 
arrive, but that it will take longer to get 
them to market than it would take large 
pharmaceutical houses. 

The agencies doing the most funding 
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are the National Institute of Child 
Health and Human Development, 
which grants between $6 million and 
$10 million annually; the U.S. Agency 
for International Development, whose 
Contraceptive Research and Develop¬ 
ment program (CONRAD) spends an¬ 
other $4 million to $5 million each year; 
the World Health Organization, which 
has about another $5 million; and the 
Population Council, which spends 
around $4 million on research. The rest 
comes from private industry—mainly 
the Ortho Pharmaceutical division of 
Johnson & Johnson. 

The endeavor is worthwhile. Despite 
today’s wide choice of contraceptive 
methods—condoms, the Pill, intrauter¬ 
ine devices, spermicides and dia¬ 
phragms—50 percent of all pregnan¬ 
cies in the United States are 
unintended, according to the Gutt- 
macher Institute. About 30 percent of 
all pregnancies in the United States end 
in abortion, said Forrest. 

From a strictly technical standpoint. 


existing contraceptives work very well. 
Only a small percentage of unintended 
pregnancies can be blamed on the fail¬ 
ure of a birth-control device, according 
to Dr. Louise B. Tyrer, vice president of 
medical affairs for the Planned Parent¬ 
hood Federation of America. Far more 
often, the problem lies in improper use 
of those devices. Women forget to take 
their daily Pill; lovemaking couples ne¬ 
glect to stop the action to either use a 
condom or insert a diaphragm. “People 
have excellent birth-control methods 
available to them,” said Dr. Tyrer. 
“What they need are hassle-free ones.” 

The most effortless contraceptive ap¬ 
proach is the intrauterine device (lUD), 
which can be placed in the uterus dur¬ 
ing a visit to a doctor’s office and re¬ 
mains effective for several years. But 
infections caused by the devices led to 
huge lawsuits in the 1970s, compelling 
two lUD manufacturers—G.D. Searle 
and A.H. Robbins—to take their prod¬ 
ucts off the market. 

Two lUDs are still being sold. One, 


from Alza, works by releasing proges¬ 
tin, the most widely prescribed contra¬ 
ceptive hormone. The other is the Para- 
Gard T380A, recently introduced by 
GynoPharma of Somerville, N.J. The 
ParaGard, like earlier lUDs, contains 
copper, which prevents conception by 
inhibiting transport of the egg to the 
fallopian tube. But GynoPharma is tak¬ 
ing no chances: Women who use the de¬ 
vice must sign a lengthy informed-con- 
sent form. 

The U.S. Agency for International 
Development (AID) is attempting to 
provide development funds and attract 
private-sector interest. If a product 
looks promising, another AID agency. 
Family Health International, funds hu¬ 
man tests. “We try to perform mar¬ 
riages and see if we can bring a product 
along, and then the private sector can 
take it over,” said Henry Gabelnick, di¬ 
rector of extramural research and prod¬ 
uct development for the CONRAD pro¬ 
gram. If a product makes it to market, 
companies agree to provide it to Third 
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World countries at cost, making their 
profits in other parts of the world. 

Although product development 
might be further along if more major 
pharmaceutical companies were still in 
the business, new contraceptive prod¬ 
ucts are nevertheless on the way. Some 
could be on the market in the next cou¬ 
ple of years. 

The most exciting innovations in¬ 
volve injectable or implantable drugs 
that would remain in the body and deliv¬ 
er contraceptive ’hormones over long 
periods. “The implantables and the in- 
jectables have the greatest future for 
us,” said Tyrer of Planned Parenthood. 
Already popular in foreign countries, 
these drug-delivery systems get high 
points for ease of use. Companies are 
developing several different systems 
that can deliver contraceptive hor¬ 
mones—usually forms of progestin— 
over periods ranging from a month to 
several years. 

“Of all new contraceptive products in 
development,” said Northwestern’s Za- 
tuchni, “the biodegradable polymers 
have the most promise.” One factor in 
the technology’s favor is the anticipa¬ 
tion of quick regulatory approval. 
Many of the degradable polymers being 
tested for delivering contraceptives are 
already in routine use—surgeons use 
miles of the material as “dissolving” su¬ 
tures, which will probably speed up 
FDA approval. 

The first such product to be approved 
in the United States will be implantable, 
but not biodegradable. The Norplant 
capsule, a matchstick-sized polymer 
capsule, will go just under the skin of a 
woman’s arm and deliver contraceptive 
steroids for five years; after that, the 
empty capsule can be replaced by a new 
one. The capsule, which has been ap¬ 
proved in 12 countries, has been li¬ 
censed to Lierais of Finland and is now 
awaiting FDA approval in the United 
States. The Norplant capsule can be 
taken out at any time, but won’t de¬ 
grade on its own. 

Research Triangle Institute in North 
Carolina has developed Capronor, a bio¬ 
degradable implant that delivers con¬ 
traceptive steroids for about 18 months 
before breaking down harmlessly. The 
device may also be removed earlier. Ca¬ 
pronor is being tested with funds from 
the National Institute of Child Health 
and Human Development (NICHHD) 
and also from the World Health Organi¬ 
zation. The Capronor capsule will be 
marketed by a pharmaceutical firm 



Woridwide funding for contraceptive research and 
development is inadequate, according to Jacqueline 
Forrest, Ph.D., at the Alan Guttmacher Institute. 


that has not yet been disclosed. 

Tiny, injectable capsules are being 
developed at several small companies 
and research organizations. Biotek of 
Woburn, Mass., received NICHHD 
funding for a polymer sphere that re¬ 
leases progestin into a woman’s blood¬ 
stream. In animal tests, the sphere de¬ 
livers the drug for a year. The company 
has not yet received funding for testing 
on humans. 

Boston-based Endocon has developed 
another form of injectable capsule. En- 
docon’s rice-grain-sized, natural-mate- 
rial pellets are permeated with a contra¬ 
ceptive hormone. Four pellets are 
implanted in a woman’s arm; as each 
erodes, it delivers a preset amount of 
the hormone each day for at least a 
year. The daily dose from these cap¬ 
sules is lower than that of the oral con¬ 
traceptives being used today and, sup¬ 
posedly, have fewer side effects. 


Right now, the 
only drugs used 
to prevent pregnancy 
are the hormones 
estrogen and progesterone. 


Endocon funded the product’s develop¬ 
ment on its own. Early stages of testing 
on humans, sponsored by AID, suggest 
that Endocon is safe and effective. No 
decision has been made on who will 
market the drug. 

Development of another injectable 
sphere began at the Southern Research 
Institute in Birmingham, Ala., and has 
since been taken over by Stolle Re¬ 
search of Cincinnati. This tiny device, 
made of a biodegradable polymer, 
would last at least three months. Hu¬ 
man testing is being funded by Family 
Health International; Ortho Pharma¬ 
ceuticals will market the drug and plans 
to apply for FDA approval in about a 
year. 

Sterilization is the most popular form 
of contraception in the United States, 
used by 22 percent of women and 11 
percent of men. Two new surgical pro¬ 
cedures could make the practice even 
more prevalent. 

One technique is a temporary vasec¬ 
tomy. As currently performed, a vasec¬ 
tomy involves cutting the vas, or sperm¬ 
carrying tube, and is irreversible. But 
Lourens J.D. Zaneveld, head of obstet¬ 
rics and gynecological research at 
Rush-Presbyterian-St. Luke’s Medical 
Center in Chicago, has developed a sili¬ 
cone blocking device to be surgically 
placed in the vas. Removing the silicone 
plug lets sperm flow again, effectively 
reversing the procedure. The device is 
being developed by Bivona Surgical of 
Gary, Ind., and is undergoing early 
teste in Brazil. 

The other new procedure is for wom¬ 
en. Researchers at NBR Inc. of Ra¬ 
leigh, N.C., have developed a biode¬ 
gradable material doused with an 
iodine-based drug. Surgically applying 
the drug-soaked material to a woman’s 
fallopian tubes causes an inflammation. 
After the material biodegrades, healthy 
scar tissue forms, closing off the fallo¬ 
pian tubes. Family Health International 
is funding teste, and NBR will probably 
market the drug. 

Around the world, one in five women 
of childbearing age prevents pregnancy 
with oral contraception. But problems 
with the Pill—it can cause mood 
swings, weight gain and breast tender¬ 
ness—are creating great interest in 
new drugs. 

Right now, the only drugs used to 
prevent pregnancy are the hormones 
estrogen and progestin. Estrogen pre¬ 
vents ovulation; progestin works by in¬ 
terfering with progesterone, the hor- 
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mone that facilitates the egg’s travel 
from the ovaries into the uterus. Some¬ 
times the two hormones are given in 
combination, but more often progestin 
is given alone. The doses of both have 
been sharply reduced since the Pill was 
first introduced in the 1960s. 

At least two research projects are un¬ 
derway that would give women new 
contraceptive drugs. Biogen of Cam¬ 
bridge, Mass., is working on genetically 
engineering a protein called mullerian 
inhibiting substance, or MIS. This pro¬ 
tein, which is found in fetal tissue, pre¬ 
vents an egg from maturing to the 
point at which it can be fertilized. The 
protein normally occurs in women just 
before and just after birth. Human test¬ 
ing has not been done, and the drug re¬ 
mains at least five years away from 
market. 

Ortho Pharmaceutical is testing an¬ 
other protein, Inhibin, that inhibits the 
growth of ovarian cells. The product. 


“People have 
excellent birth control 
methods available to 
them. What they 
need are hassle- 
free ones. ” 


called a growth factor, is in equally ear¬ 
ly stages of research. 

A third major drug project may pro¬ 
duce both a male and a female contra¬ 
ceptive. A family of hormones called go¬ 
nadotropins, or GNRH, causes ovula¬ 
tion in women and production of sperm 
in men. Researchers have developed 
drugs that inhibit gonadotropins, called 
GNRH agonists. Unfortunately, these 
drugs also shut off estrogen production 
in women, causing early menopause, 
and they stop testosterone production 
in men, causing impotency. However, 
research is continuing at universities 
and at Syntex and Ortho Pharmaceuti¬ 
cals to find ways to make GNRH ago¬ 
nists benignly effective. The drugs are 
doubly attractive because they also 
show promise for treating prostate can¬ 
cer, which kills 28,000 men each year. 


Both MIS and GNRH agonists are nat¬ 
ural proteins, and thus do not work 
when taken by mouth; the digestive 
system renders them ineffective. Injec¬ 
tion is the usual delivery method, but 
women will probably not be willing to 
take daily shots to prevent pregnancy, 
so new delivery systems are being de¬ 
veloped along with the proteins. Drug 
Delivery Systems of New York is work¬ 
ing on a battery-powered patch that 
would deliver the proteins through the 
skin, and Gynex of Deerfield, Ill., has 
developed a chemical carrier called Re¬ 
dox that can pass through the mem¬ 
brane that shields the brain from most 
substances. Tablets or wafers made 
with Redox could be placed under the 
tongue, delivering the drug directly 
into the bloodstream. 

Electronic technologies also are en¬ 
tering the birth-control arena. Now that 
a second intrauterine device has been 
approved, attention has turned to new 
methods of assuring that the lUD is in 
place. The traditional approach is to at¬ 
tach a fiber thread, which can be felt by 
reaching into the vagina. But these 
threads provide a path for bacteria to 
enter the uterus and cause infection. 
Ortho Pharmaceutical is sponsoring 
work at Georgia Tech on a magnetic 
lUD. The device, made from a magnetic 
metal alloy, can be detected by an elec¬ 
tronic sensor held outside the body. 

Another device, which uses low volt¬ 
age to kill sperm on contact, has been 
developed by Steven Kaali, medical di¬ 
rector of the Women’s Medical Pavilion, 
a family-planning institute in Dobbs 
Ferry, N.Y. This device, which has a 
tiny battery to produce less than 100 mi¬ 
croamperes at 2.8 volts, can go in the 
cervix by itself or be placed in a dia¬ 
phragm or cervical cap. 

Neither technique has seen human 
tests, but prototypes implanted in ba¬ 
boons did prevent pregnancy, accord¬ 
ing to Kaali. Development funding has 
come from private sources, and Kaali is 
hoping to attract the interest of a phar¬ 
maceutical company for testing and 
marketing. 

None of these ideas will be worth a 
dime unless $50 million to $100 million is 
available to register the products with 
the FDA and manufacture and market 
them. “If anything looks promising, 
only a large company has the infra¬ 
structure to do clinical trials and mar¬ 
keting,” said John McGuire, vice presi¬ 
dent of preclinical research and 
development at Ortho. ■ 
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Smart Maps: 
New Route 
To Profits 


Digital-map systems can save business 
up to $50 billion annually 


BY EDWARD WARNER 


HEN A Gov¬ 
ernment pro¬ 
gram offered 
Canadian oil companies financial incen¬ 
tives to drill more wells, Canadian Occi¬ 
dental Petroleum wanted to drill as 
many as possible before the program 
ended. Because drilling just one oil well 
costs at least $500,000, the Calgary, Al¬ 
berta-based company didn’t want to 
proceed helter-skelter, so it created a 
computerized map that simulates the 
“lay of the land” thousands of feet be¬ 
low ground. 

The map, based on how sound waves 
reflect off layers of underground rock, 
shows the pockets between those layers 
where oil might be found, explained 


Frank Mayhood, manager of computer 
graphics at Canadian Occidental. With¬ 
out the map, he added, the company 
would have been able to drill only about 
six wells. With it, he said, the company 
was able to drill 12 wells—receiving an 
additional $2.5 million in government in¬ 
centives. Canadian Occidental is a pio¬ 
neering commercial user of digital, or 
electronic, mapping. City governments 
and federal government agencies were 
quick to recognize the advantages of 
digital maps, and mapmakers use them 
to automate production of paper maps. 
Because digital maps can be changed 
easily—sometimes with just a click of a 
computer mouse—they are popular for 
designing roads and power-line net¬ 




works and for updating information. 

What is new in digital mapping is the 
coupling of electronic maps with exter¬ 
nal databases, such as U.S. Census Bu¬ 
reau information or a city’s property- 
tax rolls. The resulting geographic 
information system (CIS) enables users 
to zero in on specific features. For ex¬ 
ample, a topography indicating house 
and building locations can be displayed 
on a screen, and each structure’s as¬ 
sessed tax value or how much electric¬ 
ity it consumes can be accessed from 
the GIS’s database. 

Business users are a prime market 
for GIS systems, said Jack Danger- 
morid, owner of Environmental Re¬ 
search Systems Institute (ERSI), a ma- 
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jor GIS software vendor in Redlands, 
Calif., whose clients include Shell Oil 
and Dun & Bradstreet. A GIS of a city, 
with census data for each address, for 
example, would show a retail chain the 
optimum site for a new store—a neigh¬ 
borhood where incomes and ages are 
typical of its customers. Pennsylvania 
Power & Light, an Allentown-based re¬ 
gional power utility, uses census data 
and its GIS to find homes that might be 
ready to convert from coal or oil heat to 
electric heat. The utility also uses its 
GIS to route its meter readers and help 
find the right locations for new power 
plants, said land-use-systems planner 
Douglas Heivly. 

Dataquest, the San Jose-based mar¬ 


ket researcher, projects that the digital¬ 
mapping market will grow from $390 
million in 1987 to $779 million in 1992. Of 
that 1992 total, it added, $616 million 
should be GIS sales, which are expected 
to reach $190 million by the end of this 
year. Going a step further, Pete Shaw, 
director of environmental-applications 
marketing for Prime Computer, be¬ 
lieves GIS products are now in such de¬ 
mand that “there is no difference be¬ 
tween the digital-mapping and the GIS 
market.” 

One reason for the digital-mapping 
industry’s growth is the long-term com¬ 
mitment to digital mapping of its larg¬ 
est customer—the federal government. 
The government’s primary map-mak¬ 


ing agencies, the Defense Mapping 
Agency, the U.S. Geological Survey 
(USGS) and the Census Bureau, will use 
GISs. The USGS conversion alone in¬ 
volves 55,000 topographical maps that 
comprise nearly the entire United 
States land mass. Because the agency 
will sell the digital “topo” maps, which 
show settlements, waterways and 
roads, they represent a convenient 
means for businesses to sample digital 
maps. The maps will cost $90 for the 
first .map, and $7 for each additional 
map, in groups of five or more, a pricing 
scheme that USGS geographer David 
Wolf believes “is going to open up the 
whole field.” 

The U.S. Census Bureau plans next 
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year to release the first nationwide digi¬ 
tal street-map system. These maps will 
at last make digital mapping widely 
useful for vehicle routing, said Keith 
Druhl, an account representative with 
Geographic Data Technology Inc. 
(GDT), which will sell the Census Bu¬ 
reau’s digital maps and complementing 
software. Claiming that $500 billion is 
spent each year in the U.S. to transport 
people and things, GDT President Don¬ 
ald Cooke said that digital mapping can 
yield a five percent to 15 percent in¬ 
crease in routing efficiency. He esti¬ 
mated that that efficiency could save 
business as much as $75 billion a year. 

Routing via digital-map systems 
promises to become a hot item. For ex¬ 
ample, Pizza Hut customers in Kansas 
City and 19 other cities call a central 
telephone number, where an employee 


takes their order and uses a digital map 
to route the order to the closest Pizza 
Hut shop. United Parcel Service 
(UPS)—as a result of its 1986 purchase 
of Roadnet Technologies, a Hunt Val¬ 
ley, Md., producer of routing soft¬ 
ware—expects to launch digital-map- 
based routing nationwide for its 
delivery fleet. The system is “real Star 
Wars,” observed UPS spokesman Ken 
Sternad. “If a traffic light goes out 
somewhere, in a matter of seconds, [the 
software] can reroute all the vehicles in 
the area.” 

Also encouraging the digital-map- 
ping industry’s growth is the decreas¬ 
ing cost of the minicomputers that run 
GIS packages. Pennsylvania Power & 
Light, which had a mainframe-based 
digital map as early as 1978, recently 
converted to a more sophisticated GIS 


that runs on a Digital Equipment Corp. 
VAXstation 3500, a desktop minicom¬ 
puter. Personal computers are also 
powerful enough to run digital-map- 
ping systems. Mapinfo Corp. offers a 
$750 program for the PC, with which 
users can create digital maps from their 
data. 

The granddaddy of GIS packages, 
the 15-year-old Ultimap, has, in two 
years, declined in price from $300,000 to 
$50,000. That includes the software and 
an Apollo minicomputer, reported Jerry 
Robinson, president of Ultimap Corp., 
the company that licenses Ultimap 
from its developer, the city of Minne¬ 
apolis. Developed at a cost of $2 million 
to $3 million, Ultimap has allowed Min¬ 
neapolis to reduce its staff of street de¬ 
signers from 90 to 30 since 1974, ob¬ 
served Bradford Henry, head of the 
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city’s street-design section. Bradford 
estimated that the city has saved $25 
million with Ultimap, not including the 
revenues from its licensing arrange¬ 
ment with Ultimap Corp. 

Ultimap’s database-management 
system—its newest feature—enabled 
Minneapolis to compare the response 
times of fire trucks with the locations of 
fire stations. Several fire stations were 
relocated as a result. It also pinpointed 
the ideal locations for a new garbage- 
burning facility and a convention cen¬ 
ter. 

Such uses have spawned the boom in 
the use of digital-mapping systems by 
city governments. Digital-mapping sys¬ 
tems have been created by the cities of 
Louisville, Memphis, Nashville, Albu¬ 
querque and Indianapolis, where a $9.2 
million GIS will come on-line next year. 
The Indianapolis GIS, called IMAGIS, 
covers a 492-square-mile area, provides 
information accurate to within two feet 
and, if printed, would produce 54 layers 
of maps, said a spokeswoman. Nation¬ 
ally, the U.S. Forest Service plans to 
create a GIS to better manage each na¬ 
tional forest. 

The Increasing interest in GIS prod¬ 
ucts has been great news for companies 
like Intergraph, which began life as a 
CAD supplier and now earns one-third 
of its revenues selling the hardware 
and software that comprise GISs. Inter¬ 
graph has the lion’s share of the sys¬ 
tems market, variously estimated by 
analysts at around 35 percent. Its com¬ 
petition includes IBM, DEC and Prime, 
which recently sold a $64 million digital¬ 
mapping system to the U.S. Fish and 
Wildlife Administration. Also profiting 
from digital mapping’s popularity are 
GIS software suppliers, such as Envi¬ 
ronmental Systems Research Institute 
and Geographic Data Technology Inc., 
and companies, such as Analytical Sur¬ 
veys Inc., that create customized maps. 

Even the makers of paper maps 
stand to profit from digital mapping, 
because such systems automate map¬ 
drawing. Although automation is ex¬ 
pensive, “Once you create that [digital] 
database you can create new maps us¬ 
ing the same basic information,” said 
Rand McNally spokesman Con Erick¬ 
son. Rand McNally just published its 
first paper map created with a digital- 
mapping system: a Detroit-area street- 
finder. Ultimately, said Erickson, the 
Rand McNally Road Atlas, which in¬ 
cludes 17,000 small changes this year, 
will be produced with a digital-mapping 



system. 

Companies that make systems strict¬ 
ly for automated map-drawing, such as 
Scitex America Corp., are also delight¬ 
ed with the digital-mapping boom. Sci¬ 
tex supplies systems to such giants of 
map production as the National Geo¬ 
graphic Society. 

Ironically, digital maps are usually 
created by hand. Working with an aeri¬ 
al photograph or a paper map, a techni¬ 
cian highlights points on the landscape, 
such as roads, waterways and eleva¬ 
tions. A photograph or paper map can¬ 
not simply be entered into a computer 
with an optical scanner, because the im¬ 
age would remain static—a picture that 
cannot be manipulated. Besides, “most 
people don’t want all the information 
contained in a photo,” said George 
Southard, vice president of Analytical 
Surveys Inc., the maker of Louisville’s 
digital map. 

That’s not to say that customers 
don’t want small details; Analytical 
Surveys’ digital map of Louisville and 


its surrounding county shows all park¬ 
ing meters and signposts. Nor is it to 
say that photos aren’t important to digi¬ 
tal mapping. To give a digital map an 
underlying color or topography, equip¬ 
ment from Intergraph Corp. allows a 
digital map to be laid atop a photo of the 
landscape. 

Other images often added to a digital 
map are infrared satellite images that 
show soil types and old paper maps that 
show businesses and waste-storage fa¬ 
cilities that have long since been aban¬ 
doned—information that can help busi¬ 
ness and real-estate developers choose 
building sites on solid ground free of 
hazardous wastes. Digital maps consist 
of several “overlays”—separate sub¬ 
maps for roads, electrical lines or wa¬ 
terways, for example. Also, the user 
can choose to view the digital map with 
only one overlay or in a close-up view. 

Digital mapping holds great promise 
for commercial and government appli¬ 
cations, but the consumer market is so 
far largely untapped. In the early 
1980s, Etak Inc. marketed, through Cal¬ 
ifornia stereo stores, a dashboard- 
mounted computer called the Naviga¬ 
tor, which displayed a digital map 
showing the driver’s location. “As you 
drove,” said Andrew Pitcairn, senior 
Etak account manager, “the map 
moved past your location; what was 
ahead of you out the window appeared 
ahead of you on the map.” The company 
sold about 2,000 Navigators—fairly im¬ 
pressive given the the product’s $1,500 
price tag. 

Etak has since exclusively licensed 
the Navigator in the United States to 
General Motors, which has yet to incor¬ 
porate it into a production auto. One 
reason may be that the Navigator’s 
maps are fed into its computer from 
digital tape, a limited means of data 
storage. A map of the San Francisco 
Bay area alone fills three tapes. Howev¬ 
er, Etak has just begun shipping to 
Blaupunk, its European licensee, a ver¬ 
sion of the Navigator that uses CD- 
ROM discs, which can each store up to 
500 megabytes of information. The 
spread of CD-ROM, Pitcairn believes, 
will hasten the consumer market for 
digital maps. 

Until then, though, it’s a paper-map 
world as far as consumers are con¬ 
cerned. And, said Rand McNally’s 
Erickson, “the price and convenience of 
paper are going to retain the advan¬ 
tages of paper maps for some years 
down the road.” ■ 
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How to tap 32,000 of our best ideas. 


In the files of Patent Offices around the world are over 32,000 active 
IBM patents. Although all of them can’t he used hy turning on one 
computer switch, most were developed to do one thing: put advanced 
technology at our customers’ fingertips. 

For example, IBM scientists and engineers pioneered every major 
innovation in disk storage and developed today’s most advanced systems. 
These systems let users store the entire customer files of a medium-sized 
business in the space of a four-drawer file cabinet. 

An IBM researcher invented dynamic random access memory 
(dram), the most widely used computer memory technology. DRAM 
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is incorporated in IBM’s one-million-bit memory chips, the first of that 
density used in a computer. The world’s fastest, most reliable chips, they 
retrieve information for customers in billionths of a seeond. 

And IBM engineers invented the world’s most sophisticated device for 
eonneeting and cooling computer circuitry. This helps increase speed and 
ensures reliability even when customers’ eomputers perform many millions 
of computations per second. 

Because IBM is committed to leadership in state-of-the-art technology, 
our customers can depend on us to offer more state-of-the-art solutions. 
That’s IBM technology at work. == 3 = 










Profiting from University Research 


Tapping 

into 

University 

Technology 

How to get to theR&D laboratory 
with the right stuff 

BY ELIZABETH AARON 


r 

■ I OLLAGEN CORP.’S 

M success proves that 
connections can get 
you to the top. Two of Collagen’s 
founders were Stanford University pro- 


Last month the concept of corpora¬ 
tions forming joint ventures with 
universities to exploit research con¬ 
ducted by the latter was explored. The 
following article considers other ave¬ 
nues to tapping such productive re¬ 
search. If you missed last month’s ar¬ 
ticle, reprints are available for $5 
each from High Technology Business, 
270 Lafayette St, Suite 705, New York, 
N.Y. 10012. 


fessors who developed a patentable 
technology that helps repair and re¬ 
store body tissues. Stanford gave the 
professors the license to the technology 
in exchange for stock in their company. 
Although, initially, “Virtually all our 
revenues came from that [patent],’’ said 
Collagen president and CEO Howard 
Palefsky, the company continues to 
pursue research projects—most recent¬ 
ly with Harvard University and the 
medical school at the University of Cali¬ 
fornia, San Francisco. Collagen report¬ 
ed $20,357,000 in revenues for the first 
three quarters of this year. 

The number of companies turning to 
universities for research is growing. 



Katherine Ku, president of the Society 
of University Patent Administrators 
(SUPA) and associate director of Stan¬ 
ford’s office of technology licensing, 
said the number of businesses and uni¬ 
versities that belong to the society has 
grown from 70 to 500 in 15 years. 

Ku attributes this growth to the 
Baigh-Dole Bill. Before 1980, the feder¬ 
al government owned all patents that 
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resulted from the university research it 
funded. Ku said that if a university 
wanted to own a patent, it had to cut 
through red tape to get a waiver from 
the applicable government agency. Ul¬ 
timately, the government realized it 
was hoarding unused technology, she 
added, so the transfer act gave univer¬ 
sities—whose research is usually 90 
percent federally funded—first rights 


to technologies they developed. Univer¬ 
sities are then free to grant companies 
exclusive rights to patents. 

Charles Gray, coordinator of new 
technology at ZymoGenetics, Inc., a Se¬ 
attle-based biotechnology company, ex¬ 
plained why his company is so interest¬ 
ed in university research. He said there 
is more innovation in university re¬ 
search than in industry because, al¬ 
though nonacademic employees bring 
much to a company, they tend to lose 
some creativity over time. 

University research also has a special 
appeal for companies suffering from a 
shortage of technical professionals. 
The manager of research planning at 
Monaca, Penn.-based Arco Chemical 
Inc., David Braunstein, said that when 
the company became independent from 
Atlantic Richfield last year, it had to re¬ 
build its research base. Arco, which has 
worked with 50 universities in America, 
Europe, Japan and Great Britain, is 
forming a team of experts in different 
disciplines to bring technologies to the 
commercial sector faster. 

Some companies have a track record 
of tapping into university research, oth¬ 
ers are less formal in their approach. 
For example, a company R&D execu¬ 
tive may read a professor’s paper, con¬ 
tact him or her and proceed from there 
to initiate formal negotiations. Attend¬ 
ing academic and consortium meetings, 
conferences and symposiums and read¬ 
ing journals, studies, and papers are 
also ways of discovering new technolo¬ 
gies waiting to be developed at universi¬ 
ties. For those strapped for the time it 
takes to pursue such approaches, there 
are companies like University Science 
Partners Inc. (Detroit, Mich.) that act as 
agents to bring university technology 
to the commercial sector. 

Most universities depend on business 
coming to them, but some have become 
almost entrepreneurial in the way they 
work with business—Stanford makes 
cold calls to business to license its pat¬ 
entable technologies. Technology 
transfer from universities to business 
is becoming a business for other univer¬ 
sities as well. Many now have an office 
of technology licensing or technology 
transfer. And for some, business is so 
good that they have more than one. The 
University of California, which ranks 
fifth in the receipt of federal funding 
for university research, is establishing 
a technology transfer office at its San 
Diego (UCSD) campus to offset the load 
on its main office. 


The University of Washington, which 
claims to be the public institution with 
the most federal funding, held its first 
science and technology exhibition last 
month—including biotechnology, sens¬ 
ing technology, biomedical instrumen¬ 
tation, advanced materials and image 
processing—solely to attract venture 
capitalists and business to see the tech¬ 
nological ideas it has to offer. The uni¬ 
versity plans to make the exhibition an 
annual event. 

It shouldn’t be surprising that there 
are caveats for companies that are tech¬ 
nology-hunting. Alan Kaganov, vice 
president of technical affairs at Baxter 
Health Care Corp., Deerfield, Ill., be¬ 
lieves that pursuing the raw ideas of¬ 
fered by universities can have some 
drawbacks. Although universities do 
provide early access to a technology, 
other alternatives may get more com¬ 
mercially desirable results more quick¬ 
ly. Kaganov warned that a company 
must be selective in the technology it 
chooses to develop or it may not make 
back the money it sinks into the project. 
It can cost tens of millions of dollars for 
development, production and, if neces¬ 
sary, testing for Food and Drug Admin¬ 
istration approval before a product 
reaches the marketplace. For example, 
he said, a company like Baxter can form 
a joint venture or strategic alliance with 
another company to exploit an already 
developed technology that may be more 
or more readily profitable. 

Collagen’s Palefsky said the whole 
purpose of working with universities is 
to beat the competition. It doesn’t mat¬ 
ter whether a company approaches a 
major university with a reputation for 
technical brilliance or a smaller univer¬ 
sity for the technological advantage, as 
long as the liaison makes the technolo¬ 
gy marketable. 

Arco Chemical’s Braunstein said that 
a solid agreement makes it easier for a 
company to work with a university over 
the extended period it usually takes to 
bring a technology to market; it gives a 
company the edge over its competition, 
and universities have become more sav¬ 
vy in their approach to legal agree¬ 
ments with the business sector. Zymo¬ 
Genetics’ Gray said biotech companies 
comprise the majority of those involved 
in legal agreements with universities. 
In the biotech industry, discovery is ev¬ 
erything. Biotech companies have to 
move quickly to beat their competition 
to negotiating productive agreements 
with universities. 
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James Grant, chairman of T Cell Sys¬ 
tems, Cambridge, Mass., which has 
worked with a number of institutions, 
said that in order to beat the competi¬ 
tion when dealing with universities, it’s 
important to bear in mind that a busi¬ 
ness and a university have different ob¬ 
jectives: A university is interested in ba¬ 
sic research and a business is interested 
in commercializing research. Initially, 
the edge over competition may not be as 
much in profit as in obtaining exclusive 
rights to a technology that a company 
can use in other products or license to 
other companies. 

A close relationship with universities 
conducting research pertinent to a com¬ 


pany’s industry can help gain that edge. 
Interstate Electronics Corp., Anaheim, 
Calif., 97 percent of whose sales are to 
the military, is hoping that its connec¬ 
tions with Johns Hopkins will help get it 
involved with a vision-research project 
through NASA. Johns Hopkins’ Wil- 
mer Eye Institute is already involved in 
the venture and Interstate is banking 
on its past dealings with the university 
to advance its participation. 

Arco Chemical’s Braunstein said that 
working with universities has helped it 
compete with foreign-owned, Ameri¬ 
can-based companies. American compa¬ 
nies lag behind foreign companies that 
are used to dealing with universities. 


Arco Chemical has also found that hav¬ 
ing a rapport with universities gains it a 
positive recruiting image on campus, 
which helps it hire the best people the 
universities have to offer. 

Companies familiar with the technol¬ 
ogy-transfer concept believe the money 
they have invested in developing basic 
university technology and gaining ex¬ 
clusive rights will in the end make them 
a profit. ZymoGenetics’ Gray describes 
its experience with university technolo¬ 
gy as a “win-win situation.” ■ 


Elizabeth Aaron is a freelance writer 
and reporter for the Ipswich Chronicle 
in Ipswich, Mass. 


TECHNOIOGY TRANSFER OFFICES 


Following is a list of university technology-transfer offices, their directors and the technologies each university is best known for. 


Univ. of Calif., Berkeley 

Potent, Trademark 8. Copyright Office 
1250 Shattuck Ave. 



Director, Roger Ditzei 
biotechnology 

Univ. of Calif., Los Angeles 

1250 Shattuck Ave. 

Berkeiey, CA 94720 
(415)642-5000 
Director: Roger Ditzei 

Univ. of Calif., Son Deigo 

Patent, Trademark 8. Copyright Office 

Berkeiey, CA 94720 
|4I5) 642-5000 
Director; Roger Ditzei 
biotechnology 

Univ. of Calif., Son Francisco 

Patent, Trademark 8, Copyright Office 
1250 Shattuck Ave. 

Berkeley, CA 94720 
(415) 642-5000 
Director; Roger Ditzei 
biotechnology 


Univ. of Colorado 

Univ. of Colorado Foundotion Inc. 

Box 1140 

Boulder, CO 80306 
(303) 492-8134 
Counsel/Patent officer, John P, 
Holloway 

Columbia Univ. 

Office of Science 8. Technology 

Director; J^k M. Granowitc 

New York, NY 10027 
(212) 280-8444 
biotechnology 


Cornell Univ. 

Cornell Research Foundation, Office of 
Potents 8. Licensing 



Harvard Univ. 

Office for Potents, Copyrights 8. 

1350 Mossochusetts Ave., Room 499 
Cambridge, MA 02138 
(617)495-3067 


Univ. of Illinois, Urbono- 
Chompoign 

Office of the Vice Chancellor for 

4th Floor, Swanlund Bldg., 

601 E. John St. 

Chompaign, IL 61820 
(217) 333-7862 

Associate Vice Choncellor, Dillon 
Mapother 


Johns Hopkins Univ. 

Applied Physics Laboratory 
Johns Hopkins Rd. 

Laurel, MD 20707 
Director of Biomedical Programs; 
(301) 953-5000 x5258 
Chief of Technology Transfer, Space 
Dept. 

(301) 953-5000 x5100 
biotechnology 

Massachusetts Institute of 
Technology 

Technology Licensing Office 
Room E32-300, 28 Corleton St. 
Combridge, MA 02139 
(617) 253-6966 
Director; John Preston 
biotechnology, biomedical, ceromics. 



Univ. of Michigan 

Technology Transfer Center, Special 
Proiecfs Div. 

College of Engineering 
2200 Bonisteel Blvd. 

Ann Arbor, Mi 48109 
313-763-9000 
Director; Larry Crockett 


Univ. of Minnesota 

Office of Patents & Licensing 
1919 Univ. Ave. 

St. Paul, MN 55104 
(612) 624-0550 
Director; John Thuente 


Pennsylvania State Univ. 

101 George Bldg., 

306 W, College Ave. 

University Park, PA 16801 
(814) 865-6277 

Assoc. V.P. Sponsored Programs, 



Univ. of Pennsylvania 

Office of Corporate Programs 8. 

Suite 300 

133 South 36th St. 

Philodelphio, PA 19104 

(215)898-7293 

Director; George C. Fornbach 


Univ. of Southern Calif. 

Office of Patent 8, Copyright 

376 South Hope St., Suite 200 
Los Angeles, CA 90007 
(213) 743-4926 

Assistont Director; L. Kenneth Rosenthal 


Stanford Univ. 

Office of Technology Licensing 
350 Combridge Ave., Suite 250 
Palo Alto, CA 94306 
(415) 723-0651 


Univ. of Texas at Austin 

Center for Technology Development & 

College of Engineering, ECJ 2.516 
Austin, TX 78712 
(512) 471-3700 
Director; Stephen A. Szygendo 


Washington Univ. 

Industrial Contracts 8. Licensing 
Campus Box 8013 
St. Louis, MO 63130 
(314) 362-5866 
Director; H.S. Leohy 
biotechnology 

Univ. of Washington 

Office of Technology Transfer 
201 Administrotion Building, AG/10 
Seattle, WA 98195 
(206) 543-5900 
Director; Donald Baldwin 
biotechnology, bioengineering, 

Univ. of Wisconsin, Madison 

Foundation 
Box 7365 

Madison, Wl 53707 
(608) 263-2500 

Director of Licensing; Thomas Hinkes 


Yale Univ. 

252 JWG, Box 6666 
New Haven, CT 06511 
(203) 432-3003 
Director: Dr. R.K. Bickerton 
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KNOWLEDGE IS POWER 
IS MONEY 


ANDREW SEYBOLD’S 

f 



ON PROFESSIONAL COMPUTING 



save you thousands of dollars in computer costs. 


ANDREW SEYBOLD’S 



A single mistake on professional applications 
of computers can cost your company thou¬ 
sands, even tens or hundreds of thousands of 
dollars in equipment costs, training, and re¬ 
training, as well as in reduced worker produc¬ 
tivity. 

The way to make the right decision the first 
time is by having authoritative, useful informa¬ 
tion to tell you what’s REALLY going on in the 
computer industry—so you can plan your own 
strategy' accordingly. 

That’s what you get from Andrew Seybold ’s 
Outlook on Professional Computing, the 
most widely read publication of its kind cover¬ 
ing the personal-computer industry. 


Every month, you can count on Andrew Sey- 
bold’s Outlook for in-depth reviews of prod¬ 
ucts that help shape the direction of the indus¬ 
try, plus analytical perspectives to help you 
determine which products are right for your 
company. It’s the kind of perspective that helps 
you plan the future in a cost-effective way— 
and keeps you from making costly mistakes 
that could compromise the future. 


Write or call now for a free sample issue of 
Andrew Seybold's Outlook on Professional 
Computing. 


□ Please send me a 
FREE sample of/An¬ 
drew Seybold’s Out¬ 
look on Professional 
Computing. 

□ Send me 12 
monthly Issues, 
mailed first class, for 


3235 Kifer Road, Suite 110 
Santa Clara, CA 95051 
(408) 746-2555 
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Newsletter Digest 

Excerpts and expertise from newsletters covering the latest technological developments. 


AEROSPACE 


ICBMs to Use Solid-State Electronics 

Air Force missile experts are looking as far as 20 
years down the road toward guidance technology to 
be used in the next generations of intercontinental 
ballistic missiles (ICBMs). The effort is called the 
Advanced Guidance Technology Program and is 
being managed by the Charles Stark Draper 
Laboratory in Cambridge, Mass. 

Strategic-missile guidance doesn’t have to 
represent state-of-the-art technology—it’s 
technology that has proven effective. The latest 
move in ICBM guidance systems is to use all-solid- 
state electronics, said a spokesman for the Air Force 
Ballistic Missile Office at Norton AFB in California. 

Guidance systems in the Minuteman missiles now 
deployed at bases throughout the continental United 
States use a mixture of vacuum tubes and solid-state 
electronics, he said. 

Designers want to use solid-state electronics to 

SUPERCONDUCTIVITY 



build Vibrating Beam Accelerometers for future 
guidance systems. Experts are building air models 
so they can understand better how such equipment 
will work. 

Another big concern for designers is making 
missile guidance systems that won’t be fooled or 
destroyed by nuclear blasts or intense electronic 
interference, such as from high-power microwaves, 
said a spokesman for Draper Lab. 

Much of the guidance work Draper performs for 
the Air Force is classified and officials are reluctant 
to disclose many details of their research. 

Other areas Draper engineers are looking into are 
advanced inertial instruments, gyros and 
accelerometers. Draper officials are planning to hire 
subcontractors from Singer, Sunstrand, Litton, 
Delco, Texas Instruments, Harris, Raytheon, 
Microsemi and MRC to provide expertise in their 
research. 


The Cambridge Report on 


Top Three Compounds Get Attention 

The periodic table of chemical elements is rapidly 
becoming a festive superconducting smorgasbord. 
Those who know their way around the table are 
having a feast. 

Scientists and journalists who were beginning to 
bemoan a “slowing down’’ in superconducting 
research and development are now hard-pressed to 
keep up with the rapid-fire announcements of new 
materials. 

Scientists are now working with three proven 
superconducting compounds: the original yttrium- 
barium-copper compound, a bismuth-based 
compound and a thallium-based compound—the 


latter two discovered Just this year. Moreover, a 
fourth compound 
based on indium is 
getting attention in 
some labs. 

Scientists who 
have analyzed the 
rare-earth/copper- 
oxide compounds 
have found atomic 
structures based on 
copper-oxide planes 
that seem to 
characterize all the 
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validated oxide superconductors. The researchers 
are now substituting elements to replace the 
expensive rare earths or poisonous thallium. 

Here is a rundown of the latest materials getting 
attention as superconductors: 

1. The bismuth-based compound. This mixture of 
bismuth, copper, strontium and calcium was 
discovered nearly simultaneously in Japan and the 
U.S. Initial reports claimed Tc (the 
superconductivity temperature) at 114° Kelvin to 
120°. Kelvin—a clear improvement over the 1-2-3 
compounds in which the best Tc was 90° Kelvin. 

Researchers have since discovered that the 
bismuth compounds start to become 
superconducting at 120° Kelvin, but reach actual 
zero resistance at between 90° Kelvin and 100° 
Kelvin. They have discovered advantages and 
disadvantages compared with the 1-2-3 compound. 

On the plus side, researchers at both AT&T’s Bell 
Labs and Superconductor Technologies Inc. of 
Goleta, Calif., said that critical current capacity of 
the bismuth-based material appears to be higher 
than the yttrium-based compound. Both 
organizations declined to provide figures, saying 
that their results are thus far inconsistent. Said an 
AT&T researcher: “Here’s reason for optimism that 
there may be ways to deal with [the bismuth 
material] and get high critical current wires.’’ 

Much uncertainty still exists about current- 
carrying capacity. Some initial work showed it to be 


only 250 Angstroms per square centimeter in bulk 
samples, which is lower than the capacity achieved 
in the 1-2-3 compound. 

On the down side, the material is inconsistent 
from batch to batch, though Superconductive 
Components Inc. of Columbus, Ohio, has improved 
reproducibility by adding 6 percent lead to the 
bismuth compound. The AT&T researcher said that 
superconduction sometimes occurs at 80° Kelvin 
and sometimes up to 120° Kelvin, apparently 
because of very subtle differences in composition. 

2. The thallium-based compound. 

Allen M. Hermann and Z.Z. Sheng of the Universi¬ 
ty of Arkansas in Fayetteville substituted thallium 
for bismuth and achieved true Tc at 106° Kelvin in 
late January. IBM researchers achieved true Tc at 
125° Kelvin by using optimum proportions of thalli¬ 
um, calcium, barium, copper and oxygen. 

On the plus side, the thallium compound is very 
easy to reproduce and fabricate. On the other hand, 
the thallium compound is a deadly poison and some 
researchers won’t allow it in the door. 

3. The indium-based compound. Rumors that Alex 
Muller of IBM was preparing to present a paper on 
a superconductor substituting nontoxic indium for 
thallium had several labs and companies preparing 
samples. In its unfilled outer ring of electrons, indi¬ 
um is identical to thallium. Consequently, indium 
may offer the superconducting performance of thal¬ 
lium without the danger. 


SEMICONDUCTORS_ 

SEMICONDUCTOR ECONOMICS REPORT 


Raw Materials Drive Up Memory Board Costs 

It upsets your market plans when the raw material 
cost is suddenly three or four times higher than the 
budget. The market prices of DRAMs have been a 
major issue for many systems manufacturers in 
1988. Companies such as Digital Equipment, 
Hewlett-Packard, Intelligent Systems, Sun, AST and 
others have either delayed product releases or have 
increased prices by as much as 25 percent. 

The companies that are really in trouble are those 
that had only short-term or no purchase contracts 
on DRAMS. These manufacturers are either holding 
production or paying spot prices, which are now 
five to ten times above the expected values, based 
on historical trends. 


The math is simple. The purchased cost of the 
DRAMS for most of the memory board products is 
typically 10 to 20 percent of the final market price. 
With the present contract prices per bit running at 
least three times the expected trend, the 
manufacturers’ cost has increased between 20 and 
40 percent. As Hewlett-Packard indicated, “We 
have tried to hold the line on increases, but the 
drastic wholesale price jumps on DRAMs forced us 
to pass along some of our increasing costs.” 

It is interesting to note that almost all users 
indicate that DRAMs are available. There is no 
shortage if the user is willing to pay the going spot 
price. This availability is also evidenced by the 
numerous catalog sales advertisements in the back 
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of most electronic publications. 

Product planners have had three unexpected 
problems. First was the artifically induced price 
increases based on the U.S. government’s view of 
“Fair Market Value” (FMV) and anti-dumping. The 
immediate effect was to double the price of the 
256K DRAM. Japan’s method of responding also 
compounded the problem. Many of the Japanese 
companies were able to lower their FMV and 
become more competitive by not adding capacity 
and by running existing facilities at full capacity. 
Additionally, with the expected crossover to the 1 
Meg design in 1988, any new capacity and 
investment were allocated to tliat product. As a 
result, according to MITI, Japanese production of 
256K parts peaked in the first quarter of this year 
at a rate of 160 million units per quarter. This, 
coupled with the increasing demand for memory for 
the new computer families (about four times the 
number of bits as required by the old PCs), has 
resulted in prices of “what the market will bear.” 

It should be noted that the cost of manufacturing 
the devices has continually decreased. A fair market 


price would now be in the range of $1.50 to S2, or 
as low as 0.6 millicents per bit. 

The second problem faced by the system 
manufacturers is the delay in the volume availability 
of the 1 Meg device. If the worldwide 
semiconductor industry had followed historical 
trends, the 1 Meg device would have been in 
sufficient production and available at a lower 
market price per bit than the 256k units in mid- 
1988. Manufacturers would not still be putting the 
less cost-effective 256k parts on boards. Again, it 
should be noted that the cost of processing the 1 
Meg units has been dropping. The resultant fair 
market price would now be less than $8. 

The third problem is more long-term. The system 
planners and designers must now realize that the 
old 33 percent trend line no longer holds even with 
a balanced market place. As discussed in SER 
(December 1977), the industry has lost the learning 
curve because of both the increasing complexity of 
the designs and the manufacturing costs. The new 
annual price decline probably will average out in the 
range of 20 to 25 percent on future DRAM products. 


ENERGY 


Slurry Fuels Could Increase Coal Use 

Mixing lime with slurry fuels containing medium- 
sulfur coal could enable a generating unit to carry 
up to 70 percent of its rating while complying with 
sulfur-dioxide emission limits. Barring a sharp drop 
in world oil prices, burning such slurry fuels could 
offer a flexible approach to expanding coal use, a 
consultant told a recent conference in Washington. 

Uncertainties remain, however, said Shashank 
Nadgauda of Renova Engineering P.C. in New 
York. There is no reported data on the preparation 
or use of coal-lime-water slurry (CLWS) fuels. But 
there’s enough evidence to suggest that CLWS could 
represent a cost-effective approach to 
commercializing slurry fuels. 

As traditional coal-water slurries have lost their 
appeal because of low oil prices, dry sorbent 
injection for SO^ control has shown increasing 
promise, said Nadgauda. Reeent tests indicate that 
hydrated lime injection in coal-fired furnaces can 
remove up to 50 percent of the SO^ emissions. 

With the renewed interest in calcium-based 


Coal & Synfuels Technology 

sorbent injection has come data that, under the 
best conditions, 40 to 60 percent of SO^ can be 
captured with dry hydrated lime as the sorbent, 
Nadgauda said. But key factors play a role in the 
effectiveness of that process; Finer sorbent particles 
(1 to 10 microns) are needed to improve SO^ 
capture, proper dispersion of the sorbent particles 
in the flue gas stream is necessary and the location 
of the sorbent injection makes a major difference. 

Current R&D efforts are aimed at injecting 
sorbent in the flue gas at 2,300° Fahrenheit and 
capturing SO^ as the flue gas temperature drops to 
1,600° during its passage through the boiler. Any 
deposition on boiler tubes could be managed by 
proper selection of soot blowers and coal ash 
properties, Nadgauda said. In addition, disposal of 
the spent sorbent and fly ash doesn’t pose any big 
environmental problems. 

Pulverizing coal and lime, then mixing them 
with water to produce a slurry is, so far, only 
conceptually possible, with much data still lacking, 
Nadgauda said. 
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Similarly, injection through the burners will 
provide a better dispersion and longer residence 
time as the flue gas passes through the boiler. This 
should improve the SO^ capture beyond the 50 
percent level projected for the dry hydrated lime 
injection technology, said Nadgauda. 

As long as the use of CLWS fuels is limited to 60 
to 70 percent of an oil-designed boiler’s rating, 
there will not be any major impact on steam 
generation, Nadgauda said. But the presence of 
water in the slurry could decrease boiler efficiency 
by 2 to 4 percent. 

Findings suggest that slurry fuels made from 
“proper” quality coal, lime and water show 
potential for renewed efforts to commercialize 


CLWS fuels because the need for SO^ scrubbers 
would be eliminated, Nadgauda said. 

While the results of further technical work and 
an analysis of site-specific issues are necessary to 
estimate the economics of conversion, a plant could 
use CLWS fuels with medium sulfur content to 
meet 60 to 70 percent of its load while complying 
with the required SO^ emissions standard. 

If the S02 emissions criteria became more 
stringent, the plant could switch to CLWS fuels 
made with lower-sulfur coal, Nadgauda said. This 
could be done, he added, by changing the feedstock 
coal or by cleaning the coal. “There will be a 
trade-off because deep benefitiation could eliminate 
the need for lime in the slurry fuels,” he said. 


MANUFACTURING AUTOMATION 


The Network is the Factory 

As we all know. Digital Equipment Corp. was one 
of the first computer vendors to perceive the need 
for enterprise-wide communications in corporate 
America. To tell the world of its great insight. 
Digital came up with the slogan “The network is 
the system.” At about the same time, newcomer 
Sun Microsystems announced that it too saw a 
networked future and, further, that in its vision, 
“The network is the computer.” 

Network wisdom is now common wisdom. Even 
IBM is pushing its grand old SNA design through 
yet another reincarnation—the peer-to-peer SAA 
reincarnation. Chairman John Akers has fearlessly 
stated that “transparent access to remote data” is 
now required, and is among the company’s top 
three R&D priorities. 

But here’s the key question: Are the established 
reservation and order-entry systems the ultimate 
expression of networked perfection for corporate 
America? Or, to ask it another way: What will all 
the new networks of the 1990s connect to, and what 
will they do? 

For me, the recent ENE 88i (Enterprise 
Networking Event ’88 International) conference in 
Baltimore gave the answer. The next generation of 
networks—the open generation built on Open 
Systems Interconnection (OSI) standards—will 
revolutionize the production of goods worldwide. 
These networks will lead to and from all factory 


floors around the world. 

Why? Because that’s where the big payoffs will 
be, the places where more human knowledge will be 
turned into more useful products than anywhere 
else. In short, “factory floors” are the places where 
the big wealth will be made. 

But the “factory floors” will not be where they 
used to be; in fact, they won’t even be what they 
used to be. Manufacturing Automation Protocol/ 
Technical and Office Protocol (MAP/TOP) will 
change everything. From now on, economic value 
will be added in the MAP/TOP networks themselves, 
not on any traditional factory floors. 

The MAP/TOP duo is the heart of all 
preproduction technologies in the next industrial 
age now taking shape worldwide, the so-called CIM 
(computer-integrated manufacturing) age. MAP and 
TOP are two distinct networking schemes, but, by 
deliberate design, they work together and share five 
layers (layers 6, 5, 4, 3, and 2) of the seven-layer 
OSI architecture. 

TOP is aimed at engineering and business 
activities; its CIM partner, MAP, is designed to tie 
into and control activities on the factory floor. To 
best perform their diverse roles, MAP and TOP 
remain distinct and specialized at OSI layers 7 (the 
application layer) and 1 (the physical layer). 

top’s development and use parallel those of the 
pre-press systems already available in the publishing 
industry—a desktop-based and network-oriented 
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group of technologies to both create and share 
information. In other words, in full-blown CIM, all 
industrial processes closely resemble publishing 
processes; and, as in the publishing industry, by far 
the greatest part of all value added is in the creative 
preproduction part. MAP extends the information 
streams to the automated machines on the factory 
floors. In CIM, the counterparts to the printing 
presses are computer-controlled devices of all kinds 
used to shape and handle physical products. And, 
just as in publishing, the formerly fragmented and 
specialized processes of the old industrial age are 
integrated into a cooperating whole, independent of 
physical location. 

Already, Boeing, the prime mover behind TOP, 
uses integrated designA)uild teams instead of design 
and build teams as before. And, even more telling, 
Boeing refers to its MAP/TOP networks as 
“enhanced information systems” and places them at 
the core of its total CIM effort. General Motors, the 
big mover behind MAP, currently has 12 facilities 
under MAP, and another eight facilities going under 
MAP. 

Worldwide, there are now about 100 known 
installations using MAP and about a dozen using 
TOP. Virtually all these installations are world-class 
competitors, including the likes of BMW, Deere & 
Company, British Aerospace, Ford, Eastman 
Kodak, Du Pont and Lockheed. There are more 
MAP/TOP installations, but many companies are 
reluctant to talk about them for competitive 
reasons. 

MAP/TOP is a tidal wave in the United States: 

The top 10 U.S. companies moving into MAP/TOP 
alone have combined yearly sales of over $350 
billion; that’s seven times as great as IBM’s yearly 
sales. Small wonder that Helen Hancock, IBM VP 
and GM, Communications Systems, the top 
communications manager at IBM, said publicly at 
ENE 88i that OSI will become a subset of SNA. And 
she said so looking boldly into the TV camera 
during an interview with Bear, Stearns & Co., the 
Wall Street brokerage firm. Bear, Steams had most 
of the major players in front of the camera during a 
taping session at ENE 88i, including Digital 
Equipment, Hewlett-Packard, Unisys, NCR, Apple, 
and Sun—and all took the OSI pledge in public. 

In addition to all that, the U.S. government has 
issued its GOSIP—Government OSI Profile— 
requiring OSI standards in the 1990s. In GOSIP, the 
government has virtually committed its $300 billion 


per year defense procurement budgets to companies 
that favor MAP/TOP systems. 

How about the rest of the world? If anything, the 
industrial leaders in Europe are one or two years 
ahead of their U.S. counterparts. And the Japanese 
are somewhere in between their rivals in Europe 
and the United States. 

ENE 88i provided demonstrations of MAP/TOP 
3.0, the latest version of that combined 
preproduction technology. Applications had been 
previously tested in the United States or in Europe, 
and they all worked. Many were more flexible and 
more powerful than proprietary networks. 

There is now a six-year compatibility freeze on 
MAP/TOP; all applications and improvements for 
the next six years will be compatible with MAP/TOP 
3.0 today. 

MAP 3.0 incorporates a sleeper technology called 
MMS, or Manufacturing Message Specification. This 
is the most incredible technology of all, a very 
robust MDL—manufacturing description language— 
with the power to revolutionize factory floors. MMS 
is a software revolution within a MAP/TOP 
communications revolution. 

Think of MMS as an industrialized and networked 
variant of the PostScript page-description language 
(PDL). Whereas PostScript describes images for 
publishing, MMS is an MDL that describes the 
handling and shaping of products in manufacturing. 
No matter what the devices are on the factory 
floor—robots, machining devices, or assembly 
devices—and no matter which vendors made them, 
a product designer can interface all of them using 
MMS. 

Another way to think of MMS is as an industrial 
version of PostScript combined with CL/I, the 
communications language from Network 
Innovations. MMS-equipped automatic devices in 
manufacturing networks are the parallel of 
PostScript-equipped printing devices in publishing. 

Think for a moment about MMS’s potential 
impact on manufacturing. First, there’s TOP to help 
create and share design information in a 
multivendor environment; then there’s MAP to take 
the electronic information onto the factory floor and 
produce useful goods—all in one enhanced 
information stream. With MMS, the same software 
can drive similar industrial devices from any 
manufacturer. In CIM, the magic of computers is 
used to design and manufacture products with 
machines anywhere around the world. 
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The networked future beyond MAP/TOP 3.0 can 
already be discerned. I see it this way: 

The handful of leaders in each industry in each 
country will not only adopt MAP/TOP 3.0, they will 
also use it in building extensive private 
communications networks to tie together their 
customers and suppliers. These networks will have 
fiber backbones and fiber ribs, and they will be 
based on OSI standards, including ISDN in the lower 
layers. Most important, these networks will make 
end runs around both the traditional phone 
companies and the first-generation, mainframe- 
based proprietary systems. These manufacturing- 
related networks are the key networks of the future. 

COMPUTERS 


Optical Processing Makes Progress 

A new report describes current research in the 
optical processing of data at NASA’s Ames Research 
Center. The research is prompted by plans for 
automation systems for use on the proposed Space 
Station; in particular, an optical pattern-recognition 
system that can be developed into robotic-vision and 
spectral-analysis systems and an optical processor 
for control of the wave front of an adaptive mirror 
experiment. These optical processors would offer 
several advantages over electronic systems with 
similar capabilities, including an optimum match for 
optical input, low power consumption, and reduced 
cost, size and weight. 

The classifier type of pattern-recognition system 
performs three operations: extraction of features, 
reduction of dimensionality, and classification. A 
feature extractor must be able to function in the 
presence of such distortions as changes in scale, 
rotation, changes in focus, and blur. A feature 
extractor might organize a set of descriptors (e.g., 
color, curvature, elongation, geometric moments, 
length, width, and area) into a feature vector. The 
feature vector is useful because it transforms an 
image into a point in feature space. Typically, such 
a space has more than 50 dimensions, and it is 
preferable to reduce the dimensionality to less than 
five. Classification can then be performed by 
comparing the reduced feature vector with test data 
to identify the object. 

The report describes an advanced optical feature 


To get maximum effectiveness, the industry 
leaders will require that suppliers and customers 
adopt MAP/TOP technology. And to help everyone 
out, the leaders will make available full OSI 
(network) services at very low cost. Like the airline 
reservation systems of today, these new strategic 
networks will grow to become more important than 
the manufactured products. 

The MAP/TOP/CIM bottom line: The industrial 
leaders around the world are in a competitive race, 
and they know the first ones to secure the full 
advantages of CIM— across customers, the enterprise 
itself and suppliers—will win. The winners will be 
the new industrial age. 


extractor that would perform the Fourier-Mellin 
transform to generate a feature vector that is 
invariant under changes of scale and position and 
that responds to rotation with a simple translation. 
The Fourier-Mellin feature vector facilitates the 
reduction of dimensionality by means of the Fourier 
transform and variation of the resolution of the 
detector array in the processor. Classification must 
still be performed electronically. 

A proposed correlator type of pattern-recognition 
system that would involve (a) synthetic discriminant 
functions that can be made invariant under 
distortions of scale, translation, rotation and class 
and (b) matched spatial filters that insert the 
reference images corresponding to the discriminant 
functions, for correlation with the scene. The 
matched spatial filters are Fourier-transform images 
generated by computer and written to a magneto¬ 
optic spatial light modulator. The system would 
have to be “trained” by a human operator. 

The mirror/wave-front control problem has 
elements in common with efforts to control other 
high-dimensional dynamic systems. The report 
discusses candidate digital and analog architectures 
for the optical execution of state-estimation 
algorithms that arise in such problems. The system 
chosen for demonstration includes a segmented, 
adaptive mirror and a point-diffraction 
interferometer. The interferogram is sensed by a 
video camera and processed to yield the state 
estimate and control signals. 
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TEC REPORT 


NEC Creates 50 Megabyte Floppy Drive 

Nippon Electric Company has developed a vertical- 
recording 3.5-inch floppy disk head using a cdbalt- 
chrome alloy as the coating material. NEC noted 
that the floppy disk can record data at a very high 
density of 50 megabytes and that its durability of 
more than 30 million uses (recording or playback) is 
comparable to the life spans of conventional 
horizontal-recording disks. Also, the technology is 
not a prototype development but is ready for 
commercial application. NEC will have the new 
floppy disk on the market in two to three years. 


Both sides of the disk are usable, according to the 
researchers. 

Vertical recording is a new data recording 
technology that deploys tiny magnetic materials in a 
vertical direction instead of the conventional 
horizontal direction, as with normal floppy disks. 
Theoretically, the vertical-recording bits give more 
than 10 times the recording density of conventional 
disks that have the bits arranged horizontally in 
relation to the disk surface. However, because the 
recording film is so thin (0.3 microns), the slightest 
surface scratch will affect the disk’s performance. 


DARPA Research Focused on Computing 

The Defense Advanced Research Projects Agency 
(DARPA) plans to spend $126 million on high- 
performance computing technology next year. 
DARPA’s Strategic Computing Initiative program 
plans to demonstrate: monolithic integration of a 
gallium arsenide (GaAs) laser diode and a sihcon 
integrated circuit; a heterogeneous multiprocessor 
system and a New Generation System (NGS) vision 
system; high-density packaging of integrated circuits 
with a 40 megahertz silicon processor; a 2,000 word 
continuous speech recognition system; optical links 
in the Connection Machine supercomputer; the 
Airland Battle Management system; and JANUS-II, 
a natural language interface. 

These technologies, which include both hardware 


MILITARY COMPUTING 

and software development, compose the base of the 
Pentagon’s thrust in advanced computing 
technologies. One artificial intelligence project the 
agency is pursuing is the Capabilities Assessment 
Expert System (CASES). 

In Air Force work, DARPA is to demonstrate 
near-real-time performance of the Pilot’s Associate 
computer system, a net of linked expert systems for 
advanced cockpits of future airplanes. In computer 
vision, DARPA plans to transfer the Strategic 
Image Exploitation testbed to an operation facility 
for demonstration and technology evaluation. 

Advanced parallel computing architecture is one 
of the most promising new technologies in high- 
performance computing, according to industry and 
government research plans. 


IBM Prepares for PROFS wars 

IBM’s PROFS (Professional Office System) 
software will drive users to embrace the OS/2 
operating system faster than anything else—and the 
PROFS wars have begun in earnest. IBM has 
indicated that it is working on an OS/2 version of 
PROFS, and Microsoft is known to be trying out 
some ideas as well. Meanwhile, Lotus is also after 
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this market in a big way, with Agenda and some 
add-in and add-on products. 

Another company that’s doing exciting work in 
this area is Coordination Technology, Inc. (35 
Corporate Drive, Trumball, CT 06611; 203 268- 
4045). CTI has signed a letter of intent with Digital 
Equipment Company; the plan calls for DEC to 
market CTI’s as-yet unnamed program. 
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Fiber Optic TV Trials Take Key Step 

Bellcore announced that its national field trial of a 
fiber-optic-based digital television transmission 
system took a major step forward when trial 
participants recently agreed to the use of signal¬ 
coding algorithms. 

That agreement clears the way for the trial, 
scheduled for the summer of 1989. It will involve 
broadcasting by the major networks, ABC, CBS, 

NBC, Fox and PBS, over a fiber-optic network 
linking eight cities: Boston, New York, Washington, 
Atlanta, Indianapolis, St. Louis, Minneapolis and 
Los Angeles. Each network will use the trial system 
for a three-month period during the 15-month trial. 

Five interexchange carriers will provide the long¬ 
distance fiber links. They are CNI, Lightnet, 
SouthemNet, Norlight and Wiltel. The seven Bell 
regional holding companies will provide local fiber 
connections. 

The U.S. trial, and a similar effort involving Bell 
Canada and the Canadian Broadcasting Corp., will 
test using a land-based fiber-optic system to carry 
DS3-rate digital video signals. Broadcast networks 
currently depend on analog satellite systems to 
broadcast their own programs and to collect 
material from remote locations and local affiliates. 
But, according to Bellcore’s district manager for 
digital audio, video and radio, Robert Blackburn, a 
land-based fiber-optic system could provide lower- 

MATERIALS SCIENCE 


cost, higher-quality distribution networks. The 
digital system, which permits simultaneous two-way 
transmission, would also be less vulnerable to signal 
theft than satellite broadcasts. It would open the 
door to new applications and to more extensive use 
of private video networks for teleconferencing by 
business users and for educational programming. 

At a forum last fall in Los Angeles, Bellcore 
presented its technical advisories on codecs to allow 
all manufacturers’ equipment to function 
compatibly on a multi-channel network, and for a 
multi-point unit to control and reconfigure a 
network. The codecs are used in converting analog 
broadcast signals to digital mode for transmission 
over single-mode fiber. 

Trial participants have now agreed that coding 
algorithms demonstrated by both NEC and Telettra 
provided acceptable quality. The group also agreed 
that broadcasters and suppliers will be free during 
the trial to test other signal coding algorithms. 

In addition to NEC and Telettra, 10 other 
equipment suppliers have signed up to participate in 
the trial, providing video codecs, audio codecs, 
multipoint units, and controller and test set 
hardware. The suppliers include ABL Engineering, 
AEG Buyly, Anritsu America, Coastcom, Comlux, 
DSC Communications, Northern Telecom, RE 
Instruments, Tau-tron and Teling. 


Industries in Transition 


New Membranes Developed for Industry 

Membranes have found wide acceptance in the 
traditional chemical and petroleum refining 
industries and are finding a new role in the rapidly 
developing specialty-chemicals industries where 
highly selective catalysis is essential and where 
catalyst use must be intimately combined with pre- 
or post-reaction preparation and separation. 

Among the reasons for the interest in membrane 
technology for high-volume separations is energy 
economy. The abrupt increase in energy costs in the 
1970s decreased the appeal of cryogenic, thermal 
and absorption processes. Membranes now available 
may be simple, compound, non-polar, bipolar. 


neutral anionic or intrinsically catalytic, among 
others. Their use can be prescribed within 
broadening limits and they are being employed both 
alone and in combination with existing types of 
separators. 

Membranes have found high-volume industrial 
applications in several major separation areas, 
including gas-mixture separations, desalination and 
high-purity water production and waste treatment. 
In gas separation, one of the more significant uses is 
recovery of hydrogen from refinery streams for 
recychng. Other uses include the removal of carbon 
dioxide and hydrogen sulfide from natural gas, 
production of nitrogen and enriched air, recovery of 
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methane from mines and landfills and recovery of 
certain gases from exhausts. 

For desalination and regeneration of brackish 
waters, there is currently more of an international 
demand for this technology than in the United 
States, although one of the more celebrated 
examples of treatment of brackish water has been 
the regeneration of the Colorado River to 
acceptable composition before it exits the United 
States. 

In the area of waste treatment, much attention is 
being given to the processing of pickling acids and 
electrochemical plating solutions. These applications 
are among the most demanding for membranes. 

From a marketing standpoint, the market for 
membranes and membrane technology is now about 
$750 million, and it should grow at a rate of 
between 10 percent and 15 percent per year. Gas 
separations systems are the major growth area. The 
market for gas separations is projected to easily 
reach $1.5 billion by 1995. 

This market growth includes the market for air 


separation by membrane systems, which could total 
$600 million by 1995. Principal applications would 
be to produce enriched air for combustion and high- 
purity nitrogen for blanketing and use as an inert 
medium. 

A second area of development would be 
separating carbon dioxide from natural gas. The 
two major applications in this area would be 
sweetening pipeline gas and recovering carbon 
dioxide for reinjection in tertiary oil recovery. This 
market could reach $100 million by 1995. 

The largest market for membrane gas separations 
is in recovery of hydrogen from process streams in 
refineries and chemical plants. The world demand 
for hydrogen could double by the year 2000 and 
that demand for hydrogen separation systems could 
provide a market of $800 million annually. 

Desalination by reverse osmosis currently 
accounts for water-generating capacity of about one 
billion gallons per day. The largest single capacity is 
a new plant in the Middle East that has a capacity 
of 12 million gallons per day. 


Cablers Envision Multi-standard HDTV Sets 

A “multi-standard receiver” designed for a “family 
of HDTV transmissions” may be necessary to receive 
programs from broadcast, cable and VCR sources, 
according to engineers of Time Inc.’s ATC and HBO. 
This speculation falls somewhere between proposals 
that all HDTV systems be mutually compatible and 
the “open architecture” concept requiring that sets 
be capable of receiving any method of transmission. 

ATC and HBO are quick to add that any system 
should use “scan rates and other parameters that 
allow reasonably priced multi-standard NTSC/HDTV 
TV sets to be produced.” They define a multi¬ 
standard set as one that readily interfaces “with all 
TV formats it will be expected to receive, 

[including] NTSC, C-HDTV (cable), VCR-HDTV and 
broadcast EDTV.” Why separate systems? “Each 
distribution medium must be allowed to deliver the 
best possible HDTV service it is capable of 
delivering. This may imply a family of HDTV 
transmission standards with a corresponding multi¬ 
standard HDTV receiver.” 

This view of HDTV is contained in a paper by 
ATC’s William Thomas and HBO’s Paul Heimbach 
at a recent International Conference on Consumer 


TELEVISION DIGEST 

Electronics (ICCE) in Chicago. The authors warn 
against development of HDTV technology by 
“manufacturers or agencies not sensitive to cable’s 
needs,” which could “ultimately result in the same 
kind of incompatibility problems we as an industry 
experienced with ‘cable-ready TVs,’ connection of 
VCRs in scrambled systems and delivery of BTSC- 
MTS stereo.” Co-author Thomas told us that he 
didn’t endorse open architecture, but the concept 
had some adherents at Time Inc. 

Attributes that will be considered for a cable 
HDTV system” (C-HDTV), according to authors, are: 

• At least 850 lines of horizontal and vertical 
resolution in both static and moving images. 

• Occupancy of one 6-MHz RF channel—“cable 
does not generally have significant available 
bandwidth, nor is it electrically transparent to the 
signals it is carrying.” 

• Need for “little or no rebuild” of typical cable 
system. 

• Ability to coexist with other channels on cable, 
not requiring “redefinition of the cable 
channelization plan,” to permit any number of 
NTSC channels to be replaced by C-HDTV channels. 

• “Hooks” to allow future evolutionary 


38 m 


sletter Digest / DECEMBER 1988 








□ Enclosed is my payment of $99.00 □ Please bill m 

'Money-Back Guarantee: You may concol your subscription for any rooson at 




A ONE YEAR SUBSCRIPTION (12 ISSUES) FOR $]^ 

To High Technology Business 
readers only! Staying ahead of 
investment trends is important 
to you, so you should be 
reading HighTech Tomorrow. This 
newsletter from Wall Street's top 
analysts is in-depth, well researched 
and provides a clear assessment of risk, reward, and value in 
today's volatile market. In fact, we guarantee it.* 


tudies 

f 

isibility of 
ibed in the 
•s, producing 
first year 
id of the 

Samoff 

is 

ibution.” 

; all of the 
Hz channel, 
expressed 
iiuld be 
leers say 
aan we think 


TO RECEIVE FREE INFORMATION 


ADDRESS 


PLEASE CHECK THE APPROPRIATE INFORMATION: 


1) Typ« of Firm 
□ A. Mara^acturing 


□ C. Financial Services 

□ D. Business/Proles- 

sional Senrices 

□ E. Electrical Equipment 

□ F. Machkiety 

□ G. Computers 

Software 

□ H. Other_ 


os! Vice-President 


4) Nl 

Empl.,_ 

□ 1. Less than 20 

□ 2.20-99 

□ 3,100-499 

□ 4.500-999 

□ 5.1000-1- 

5) Annual Dollar Vohmia 


□ C. $5-$24.9 million 

□ D.$25-$74.9mHlion 

□ E.$75million4- 


6) How this Issue was 
Obtamad 

□ A. By Subscription 

□ B. Newsstand Purchase 


(Colleague, Waiting 
Room, Asplane) 


n Purchasing Authority 


Of HIGH TECHNOLOGY E 
and bill me $60.00. 

This card expires March 1,1989 


To receive more 
information on the 
products or services in 
this issue, circle the 
Reader Service number 
that corresponds to the 
number on the item in 
which you are 
interested. 


1 21 41 61 81 101 121 141 161 181 201 221 241 

2 22 42 62 82 102 122 142 162 182 202 222 242 

3 23 43 63 83 103 123 143 163 163 203 223 243 

4 24 44 64 84 104 124 144 164 184 204 224 244 

5 25 45 65 85 105 125145 165 185 205 225 245 

6 26 46 66 86 106 126 146 166 186 206 226 246 

7 27 47 67 87 106 127 147 167 187 207 227 247 

8 28 48 68 86 108 128148 168 188 208 226 248 

9 29 49 69 89 109 129149 169 189 209 229 249 

10 30 50 70 90 110 130150 170 190 210 230 250 

11 31 51 71 91 111 131 151 171 191 211 231 251 

12 32 52 72 92 112 132 152 172 192 212 232 252 

13 33 53 73 93 113 133153 173 193 213 233 253 

14 34 54 74 94 114 134154 174 194 214 234 254 

15 35 55 75 95 115 135155 175 195 215 235 255 

16 36 56 76 96 116 136 156 176 196 216 236 256 

17 37 57 77 97 117 137157 177 197 217 237 257 

18 38 58 78 98 118 138 158 178 198 218 238 258 

19 39 59 79 99 119 139 159 179 199 219 239 259 

20 40 60 80100 120 140160 180 200 220 240 260 


r o y 

in a fence, 

; long, 
nanager of 
• potential 

lins a 

itting diode, 
3or. Any 
1 microbend, 
activating 
relays 
•uptured. 
tappable. 
iver output 
1 to gain 
ting 

not difficult. 


nowever. rne uepartmemronjeiense vucFtJj^na 
the avionics industry are expected to play the 
greatest roles in the market. IDOCS sales are 
expected to reach $10 million by 1990, from an 
installed base of zero. 

In perimeter defense, fiber run through a mesh 
fence, barbed fiber tape, or fiber wall paneling can 
access. Buried fiber fences serve as deterrents in the 
protection of pipelines. Using dedicated electronics 
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fiber and then deflect some of the transmitted light 
into an intruder receiver. 

On the brighter side, however, fiber can detect a 
tap in the form of an optical power loss, and a fiber 
link can be designed to sound an alarm or to shut 
down automatically upon the detection of a tap. 

Government communications, whether 
transmitted via copper or fiber, still mostly depend 
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distribution medium must be allowed to deliver the 
best possible HDTV service it is capable of 
delivering. This may imply a family of HDTV 
transmission standards with a corresponding multi¬ 
standard HDTV receiver.” 

This view of HDTV is contained in a paper by 
ATC’s William Thomas and HBO’s Paul Heimbach 
at a recent International Conference on Consumer 
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signals it is carrying.” 

• Need for “little or no rebuild” of typical cable 
system. 

• Ability to coexist with other channels on cable, 
not requiring “redefinition of the cable 
channelization plan,” to permit any number of 
NTSC channels to be replaced by C-HDTV channels. 

• “Hooks” to allow future evolutionary 
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improvements, on the assumption that 
“technological improvements over the next 10 to 20 
years will allow even better HDTV signals [than] C- 
HDTV.” 

• Accommodation of real-time, live HDTV 
programming without bandwidth compression or 
conservation techniques requiring non-real-time 
processing. 

• Easy interface with an SMPTE-approved 1,125/60 
HDTV production system. 

• Four CD-quality audio channels. 

• A “built-in” high-security audio and video 
scrambling and addressing system. 

• Ability to be delivered by satellite to a variety of 
receive locations. 

• Recordable on consumer and professional VCRs 
and optical discs. 

The authors note that ATC is funding two HDTV 
research and development efforts. The first is 


through the Center for Advanced TV Studies 
(CATS) at the Massachusetts Institute of 
Technology (MIT) “to determine the feasibility of 
the C-HDTV transmission system” described in the 
paper. This is expected to take two years, producing 
computer simulations by the end of the first year 
and “implementation designs” by the end of the 
second. 

The second effort involves the David Samoff 
Research Center “to ensure that ACTV is 
compatible with satellite and cable distribution.” 
Asked about the possibility of achieving all of the 
stated requirements within a single 6-MHz channel, 
Thomas said that that was the aim, and expressed 
hope that “75 to 90 percent of goals” could be 
achieved. “A lot of knowledgeable engineers say 
we’ll be able to do a lot more in years than we think 
we can do now,” he said. 


FIBER OPTICS 


New Fiber Optic Use: Security 

Lightwave has two major security applications: 
keeping intruders out of a building, military base or 
other sensitive areas, and protecting 
communications links from being tapped. Both uses 
are significant, but there is disagreement on which 
will prove most important in time. 

According to Plexcom Inc., the use of fiber as a 
sensing barrier, rather than in communications, 
promises the largest number of major new 
developments. However, Hughes Aircraft Co.’s 
Microelectronics Division has committed itself to 
the sale of secure communication systems. 

The Air Force has already awarded four 
contracts (worth a total of $2 million) for advanced 
intrusion-detection systems (IDOCS). This is only 
the beginning of the market for IDOCS-type devices, 
however. The Department of Defense (DOD) and 
the avionics industry are expected to play the 
greatest roles in the market. IDOCS sales are 
expected to reach $10 million by 1990, from an 
installed base of zero. 

In perimeter defense, fiber run through a mesh 
fence, barbed fiber tape, or fiber wall paneling can 
access. Buried fiber fences serve as deterrents in the 
protection of pipelines. Using dedicated electronics 


Foy 

also makes it possible to locate a break in a fence, 
even if the fence is up to 100 kilometers long. 
According to Alan Pocrass, marketing manager of 
Plexcom, oil pipeline security is a major potential 
use for the systems. 

Some systems employ fiber that contains a 
reference beam of light from a light-emitting diode, 
which acts as a microbend pressure sensor. Any 
intrusion will be sensed by the fiber as a microbend, 
changing the frequency of the light and activating 
an alarm. In simpler applications, fiber relays 
signals that pressurized cable has been ruptured. 

Unfortunately, fiber of any length is tappable. 
Only about .001 percent of the total power output 
of an unencrypted data stream is needed to gain 
access to the information. Although getting 
information involves several steps, it is not difficult. 
An intruder must first strip a cable to expose the 
fiber and then deflect some of the transmitted light 
into an intruder receiver. 

On the brighter side, however, fiber can detect a 
tap in the form of an optical power loss, and a fiber 
link can be designed to sound an alarm or to shut 
down automatically upon the detection of a tap. 

Government communications, whether 
transmitted via copper or fiber, still mostly depend 
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on encryption. The DOD’s fiber installations 
presently carry encrypted data. According to the 
National Security Agency (NSA), the safest way to 
transmit sensitive government data over fiber is to 
send encrypted data over a system protected by 
IDOCS. An intruder would be unable to get even a 
third of the data needed to make sense of a message 
before a more advanced IDOCS sensed the tap and 
shut itself down, says Thomas Cosco, marketing 


manager for IDOCS at Hughes Microelectronics. 

The United States military has been a key party 
in the drive for secure lightwave voice and data 
networks, with the NSA playing a major role in 
their application. Securing local-area networks 
(LANs) is expected to become a major lightwave 
application, but the incorporation of fiber-optic 
intrusion-detection and intrusion-resistant 
subsystems into LAN designs is still in the future. 


LASERS: 


Breakthrough Means Smaller Solid-State Lasers 

Asahi Glass Company has developed a solid state 
laser device using a laser diode as the light source 
excitation system. Replacing the conventional 
electrical discharge lamp as the excitation light 
source has markedly reduced the size of the solid 
state laser system and also solved the heat problem. 
The yttrium aluminum garnet (YAG) laser emitting 
the light absorbs about 100 percent of the excited 
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light. The conversion to light was enhanced from 1 
percent efficiency to 15.5 percent, which contributed 
to a considerable reduction in heat. 

The new solid state laser can be used as a pickup 
device in optomagneto disk systems, optical 
measuring instruments and optical communication 
systems. The price of the system, including the 
power source, is about $7,692, about one-tenth the 
cost of available solid state lasers. 
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MARKETWATCH 


CONTRACTS AWARDED 

AWARDED TO AWARDED BY AMOUNT 

PURPOSE 

Advanced Technology Moteriols 

520-B Danbury Rd. 

New Milford, G 06776 
(203) 355-2681 

r2«5r‘ 

Defense Advanced Research Projects 

Keyes Fibre 

$950,000 

$2 million 

To develop a process to manufacture thin films of high- 

and as connectors for logic and memory computer chips. 

I& 

Fannie Mae 

Not disclosed 



SITA 

Not disclosed 


ill*’- 

U.S. Air Force 

$30 million 



U.S. Army 

$16.5 million 



united Building bocie. 

Not available 

TO provideacompmer-.s.banhing system. 

».7r"’° 




liS'- 

U.S.NavolSeo Systems Command 

$8.7 million 



Mexican Oovemment 

$230 million 


& 

N.Y. Rail Car 

$2 million 



U.S. Air Force Air Logistics Center 

$25 million 
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To supply the Logic Master XL-60 system in order to test 






Rockwell 

$2.75 million 



Elgin Air Force Bose 

$25.5 miilion 


iiF» 

U.S. Arniy 

$60 million 



^?Li^on 

$1 miilion 

To install mulh-line.voke-messoging systems. 
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$2 million 
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$2 million 


Hi."" 
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Frost & Sullivun 

106 Fulton St. 

New York. NY 10038 

Distributed Control Systems Morket in Europe 
(#E932) 

Distributed control systems market should 
increase from $1.3 billion in 1987 to $1.8 
billion in 1992. 

$3,000 




$2,100 

m- 
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$3,000 
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$2,150 
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■ OFFICE PRODUCTS 

Model 24 Ektaprint 1392 printer. Com¬ 
patible with the PostScript page-description 
language. The printer produces 92 pages/ 
minute of complex graphics, graytones and 
type fonts. It uses a light bar to print on cut 
paper at a resolution of 300 dots/inch. In¬ 
cludes 18 megabytes of random-access mem¬ 
ory. The printer also accepts print files from 
other applications and platforms. $190,000. 
Eastman Kodak Co., 343 State St., Roches¬ 
ter, NY 14650. (716) 724-1336. Circle 1. 

EZ45B/46B typewriters. Model EZ45B 
has a two-line correction memory, automatic 
centering and various print-spacing settings; 
it prints 20 characters/second. The EZ46B 
has a 40-character liquid-crystal display, an 
eight-kilobyte memory and features search, 
search and replace and stop codes. $326 and 
$382, respectively. Silver Reed Inc., 19600 
South Vermont Ave., Torrance, CA 90502. 
(800) 346-3966, ext. 540. Circle 2. 

Model 40/80 word processor. For small 
offices and at-home use. Model 40 has an 80- 
character x 8-line display and 42,000 charac¬ 
ters of internal memory. Model 80 has an 80- 
character x 16-line flip-up display, 50,000 
characters of internal memory and a disk 
drive. Both include Word-Right, AutoSpell, 
Spell-Right Dictionary, WordEraser, Word- 
Find and List Feature software. $749 for 
Model 80; $599 for Model 40. Smith Corona, 
65 Locust Ave., New Canaan, CT 06840. (203) 
972-1471. Circles. 

Videowriter 4500 word processor. Com¬ 
bines word processing, chart making and 
communications through an external mo¬ 
dem. The unit has an RS-232C communica¬ 
tions port and offers mail merging, a thesau¬ 
rus, spell checking, a split screen, disk 
copying and block moving. Handles 80-col¬ 
umn documents. $999; sold under the Mag- 
navox name. Philips Consumer Electronics 
Company, Box 14810, Knoxville, TN 37914. 
(615)521-4316. CtVc/ei 


■ COMMERCIAUINDUSTRIAL 

386SX microprocessor. Supports 32-bit 
software. Works with industry-standard op¬ 
erating systems, including MS-DOS, OS/2, 
Unbc, and Xenix and has a 16-bit external 
data bus. $165. Intel Corp., 3065 Bowers 


New Products 


Ave., Santa Clara, CA 95052. (800) 548-4725. 
Circle 5. 

Datapath 4D disk duplicator. Allows us¬ 
ers to format, copy, and verify eight 5)4 or 
3)4-inch disks at one time. The system 
makes 480 copies an hour, taking up one per¬ 
sonal-computer slot for each four drives. 
Available in four- or eight-drive configura¬ 
tions. Includes menu-driven software with 
on-screen status summaries. 1,995. Data¬ 
path Technologies Inc., 46710 Fremont 
Blvd., Fremont, CA 94538. (415) 651-5580. 
Circle 6. 

ITC5750 switch-time tester. Evaluates 
n-channel or p-channel devices with a 10-volt 
adjustable gate drive supply; can work with 
plug-in resistors. The device runs off 110 or 
220 volts AC and has a metal enclosure for 
static protection. $550. Integrated Technol¬ 
ogy Corp., 1228 North Stadem Dr., Tempe, 
AZ 85281. (602) 968-3459. Circle 7. 

Motorola Data Disk program. An IBM- 
compatible program that helps design engi¬ 
neers select the best radio-frequency de¬ 
vices for their applications. The software 
lists more than 7,000 devices, 20,000 cross 
references, and 130,000 parameters. It also 
offers 58 product categories for more than 
6,500 devices. Users enter a device number 
to access information; the program lists the 
best device first. Price not available. Cyber- 
Soft Inc., 440 East Harmony Ave., Mesa, AZ 
85204. (602) 962-0075. Circle 8. 

Series 80 multimeters. Three models 
made for field service and plant mainte¬ 
nance. All handle frequency, duty cycle, ca¬ 
pacitance, and simultaneous minimum/ 
maximum recording. The analog display, 
which is updated 40 times/second, is a high- 
resolution pointer on Model 87 and a bar 
graph with zoom mode on Models 83 and 85. 
All models offer overload protection to 
1,000 volts. $189 for Model 83, $219 for Mod¬ 
el 85, and $259 for Model 87. John Fluke 
Manufacturing Co. Inc., Box C9090, Ever¬ 
ett, WA 98206. (800) 443-5853; in Wash., (206) 
347-6100. Circles 


■ COMPUTER HARDWARE 

Advansys design-entry system. A work¬ 
station that includes a schematic editor, de¬ 
sign compilers, a basic component library 
and packaging/reporting programs to pre¬ 


pare designs for printed-circuit boards. The 
system includes a 20-megaHertz Sun 386i/ 
150, eight megabytes of random-access 
memory, a 155-megabyte hard disk and a 19- 
inch monochrome monitor. $23,000. Daisy 
Systems Corp., 700 E. Middlefield Rd., 
Mountain View, CA 94043. (415) 960-6591. 
Circle 10. 

Artist ReaiVision display controller. 

Comes in two versions: Model 24 and 16. 
Both are enhancement boards compatible 
with TIPS, RIO, TOPAS, Lumena, Crystal 3- 
D, AutoCAD, AutoShade, and Mirage soft¬ 
ware. They produce noninterlaced images 
and offer double buffering, plus support for 
NTSC and PAL. $4,295 and $3,595, respec¬ 
tively. Control Systems, 2675 Patton Rd., 
Saint Paul, MN 55113. (612) 631-7800. Circle 
11 . 

LS-300AM MicroChannel adapter. Inter¬ 
faces with Princeton Graphics’ LS-300 desk¬ 
top high-resolution image scanner with IBM 
PS/2 Models 50 through 80 and compatible 
computers. The adapter offers block data 
transfer for faster input, plus reverse imag¬ 
ing from hardware bit polarity. Installs with¬ 
out hardware jumpers or switch setting. 
$350. Princeton Graphics Systems, 601 Ew¬ 
ing St., Building A, Princeton, NJ 08540. 
(609)683-1660. Circled. 

MC-II hand-held computer. This tiny 1.3- 
pound computer has 128 kilobytes of ran¬ 
dom-access memory that expands to one me¬ 
gabyte, plus an 8-line X 21-character display. 
The computer is programmable and compati¬ 
ble with MBase-dBase III Plus, Microsoft C, 
MC-Basic and 41M software. Has two RS- 
232C ports and a Kermit file-transfer proto¬ 
col; supports bar-code scanning and smart 
wands. $750. CMT Inc., 895 Northwest Grant 
Ave., Corvallis, OR 97330. (503) 752-5456. 
Circle 13. 

Model 25 digital signal processor. An 

IBM PC/XT/AT-compatible board designed 
for engineering applications. Includes a 40- 
mepHertz Texas Instruments TMS320C25 
digital signal processor and 12-bit, 110-kilo- 
Hertz analog/digital and digital/analog con¬ 
verters. $1,195. Dalanco Spry, 2900 Connecti¬ 
cut Avenue N.W., Suite 241, Washington, 
DC 20008. (202) 232-7999. Circle U. 

Powermate 1 Plus computer. A personal 
computer based on the 80286 microproces¬ 
sor. The system has a 12-megaHertz clock 
speed with no wait-states and offers as much 
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as 16 megabytes of random-access memory. 
The basic unit includes 640 kilobytes of mem¬ 
ory, a 5Vi- or 3V^-inch floppy disk drive and a 
42-megabyte bard drive. $3,595. NEC Infor¬ 
mation Systems Inc., 1414 Massachusetts 
Ave., Boxborough, MA 01719. (800) 343- 
4418; in Mass., (508) 264-8000. Circle 15. 

Z-248/12 and Z-286 LP computers. 

Both models operate with no wait-states. 
The high-end Z-248/12 has a 12-megaHertz 
real-time clock speed and comes in five ver¬ 
sions with a variety of disk drives. $2,999 
to $6,799. The portable, 17-pound Z-286 
LP comes with a 40-megabyte hard disk 
drive and a 1.44-megabyte floppy drive. 
$3,999. Zenith Data Systems, 1000 Milwau¬ 
kee Ave., Glenview, IL 60025. (800) 842-9000. 
Circle 16. 

Design Analysis System. Equipped with 
a design-entry package, the system edits 
waveforms and has network-access tools 
for performing logic simulation on remote 
accelerators. Includes the Sun 386i/150 with 
eight megabytes of random-access memo¬ 
ry, 32 kilobytes of static cache memory, a 
155-megabyte hard disk and a 16-inch color 
monitor. $38,000. Daisy Systems Corp., 700 
E. Middlefield Rd., Mountain View, CA 
94043. (415) 960-6591. Circle 17. 

FX/80T TEMPEST mini-supercom¬ 
puter. Provides supercomputing power and 
parallel processing for classified defense, 
intelligence and commercial projects. 
$449,000. Alliant Computer Systems Corp., 
1 Monarch Dr., Littleton, MA 01460. (800) 
622-1113; in Mass., (508) 486-4950. Circle 18. 

MicroControl security system. Protects 
system resources and files on Wang PC 
200/300 computers. The security system 
consists of an option card, two electronic to¬ 
kens, a token reader and software to control 
access and prevent tampering. Handles as 
many as 64 users. $1,200. Wang Labora¬ 
tories Inc., 1 Industrial Ave., Lowell, MA 
01851. (508) 459-5000. Circle 19. 

SunLink CG3270 terminal emulator. 

Gives Sun workstation users access to IBM 
host mainframe applications, including 
those involving color and graphics. The 
board offers dynamic scaling of displayed 
images, multiple terminal sessions per 
workstation and local display manipulation. 
$950. Sun Microsystems Inc., 2550 Garcia 
Ave., Mountain View, CA 94043. (800) 821- 
4643; in Calif., (800) 821-4642. Circle 20. 


■ CONSUMER PRODUCTS 

CA-2000E integrated amplifier. Offers 
100 watts of continous power per channel. 
The amp has an infrasonic filter for clean 
bass reproduction, five line inputs and a re- 
mote-control handset to adjust volume, mute 
signals and switch sources. $799. Audio Dy¬ 
namics Corp., 851 Traeger Ave., San Bruno, 
CA 94066. (800) 541-5696; in Calif., (415) 266- 
8550. Circle 21. 

CBM-3000 portable CD player. This 
compact-disc player provides 16-selection 
random-access programming, double over¬ 
sampling/filtering, a three-beam laser head 
and a 16-bit digital/analog converter. Anti- 
shock circuitry protects the player from 
bumps and jolts. Includes a jack for an op¬ 
tional remote sensor and programmable con¬ 
trols for memory enter/repeat/keylock. A 
10-button keypad allows manual operation 
of remote controls. From $329.95. CBM 
America Corp., 2999 Overland Ave., Los An¬ 
geles, CA 90064. (800) 421-6516. Circle 22. 

CD-2000E compact-disc player. Has a 

three-beam laser pickup, 16-track program¬ 
mability and linear 16-bit digital/analog con¬ 
version with quadruple oversampling. The 
unit includes remote control and plays small 
CD singles without an adapter. $399. Audio 
Dynamics Corp., 851 Traeger Ave., San Bru¬ 
no, CA 94066. (800) 541-5696; in Calif., (415) 
266-8550. Circle 23. 

CX-800U/600U preamplifiers. Two mod¬ 
els, each controlled by an infrared remote- 
control switch. The CX-800U handles eight 
input sources, including record output for 
four audio and two video sources. Model CX- 
600U has six input sources, including two au¬ 
dio record outputs and a video output for a 
videocassette recorder. Both models come 
with a 28-key infrared remote controller. 
$699 and $499, respectively. Yamaha Elec¬ 
tronics Corp., 6660 Orangethorpe Ave., Bue¬ 
na Park, CA 90620. (800) 492-6242. Circle 21 

Ensemble stereo speaker system. In¬ 
cludes two low-frequency units and two up¬ 
per-range “satellite” units. The low-frequen¬ 
cy units have eight-inch acoustic suspension 
drivers, 12 decibels per octave, with system 
resonance of 54 Hertz. Upper-range units 
have 3V'2-inch cone drivers surrounded by 
fabric, 12 decibels per octave and PA-inch di¬ 
rect radiator tweeters. $499. Cambridge 
Sound Works, 154 California St., Newton, 
MA 02158. (617) 332-9461. Circle 25. 


Identadisc CD labeler. Uses a thermal 
process with a custom die to stamp compact 
discs with initials. The stamp creates a per¬ 
manent mark on the inner ring around the 
disc’s center hole. The process does not af¬ 
fect the quality or longevity of the disc, ac¬ 
cording to the company. $49.95 (introduc¬ 
tory price). Hi-Pro-Tech, Box 1357, Lans- 
dale, PA 19446. (215) 822-2114. Circle 26. 

Model CPJ815 camcorder. Has an auto¬ 
matic image stabilizer that helps eliminate 
jitters caused by walking or riding in a vehi¬ 
cle. Also has a flying erase head, a three-po¬ 
sition high-speed shutter, low-light sensitiv¬ 
ity and VHS index and address search. 
Offers power zoom, a %-inch black-and- 
white electric viewfinder, audio/video dub¬ 
bing, automatic date with memory, auto¬ 
matic white balance and indoor/outdoor 
switching. $2,699. Philips Consumer Elec¬ 
tronics Co., 1-40 and Straw Plains Pike, Box 
14810, Knoxville, TN 67914. (615) 521-4499. 
Circle 27. 
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PERSONAL TECHNOLOGY 


Electronic Constant Companion 



The Wizard 
helps manage 
time and info 


T he JAPANESE are buy¬ 
ing them at the rate of 
over 100,000 a month. But 
will business and profession¬ 
al people in other nations 
take to the Wizard, an elec¬ 
tronic time-and-information 
manager the size of a cigar 
case? 

Sharp Electronics, Mah- 
wah, N.J., has just intro¬ 
duced specially designed ver- 
sions of its electronic 
constant companion in the 
United States, the United 
Kingdom, Germany and 
Canada. It sells in America 
for $300, plus from $100 to 
$130 for the various “IC 
cards” that add such func¬ 
tions as language transla¬ 
tion—into eight others, no 
less—spellchecker/thesau¬ 
rus and expense manage¬ 
ment to its seven basic, built- 
in functions; calendar, 
schedule, phone/address 
book, memo pad, local time, 
world clock (local time in 212 
cities) and calculator. In ad¬ 
dition, memos that appear on 
the up-to-eight-line display 
can be printed out on a small 
printer that costs $170. The 
contents of the memo pad 
can also be transferred to a 
desktop or laptop computer 
via cable. 

The Wizard, which is tout¬ 
ed as “easy to learn to use,” 
comes with a 200-page in¬ 
struction manual that’s big¬ 
ger than the device. The 
manual is not needed to fig¬ 
ure out how to use most of 




includes alarms—two of 
them—one for morning wa- 
keup and the second to re¬ 
mind of important appoint¬ 
ments. 

Specialized electronic 
spelling checkers and the¬ 
sauri are available in a vari¬ 
ety of forms. For example, 
Franklin Computer’s line 
ranges from $70 for its 5 x 3 
X 5/8-inch Pocket Spelling 
Ace to $300 for its desktop 
Language Master LM-200, 
which also indicates hyphen¬ 
ation points. The Pennsau- 
ken, N.J.-based manufactur¬ 
er also offers a pocket 
spellchecker/thesaurus for 
$130. A competing device, 
the WordFinder from Selec- 
tronics, offers both an A-to-Z 
and a Qwerty keyboard. List¬ 
ed at $119, but heavily dis¬ 
counted like all such gad¬ 
gets, the WordFinder is 
reportedly selling at the rate 


Sharp’s Wizard comes with cards 
that add functions. 

the basic functions, but es¬ 
sential for less-common 
functions, such as entering 
and retrieving confidential 
data. Entering data on the al¬ 
phabetically arranged key¬ 
board is slow for those ac¬ 
customed to the conven¬ 
tional “qwerty” keyboard. 

Many of the Wizard’s 
functions have been 
available in mostly 
smaller and thinner i 

(it’s one-half inch j 

thick) devices. For 
example, five years ^ 

ago Seiko introduced 
its Date-2000 digital 
watch with a 4,000- 
character memory; 
the Wizard can store 
32,000 characters. 

The problem with the 
Seiko watch was that 
when the battery 
died after about a 
year, the volatile 
memory was wiped 
blank. The Wizard 
overcomes this defi¬ 
ciency with a backup 
battery; the main 
battery is supposed 
to last two years. 

Like most digital 

the Wizard Confidential memos can be entered into the Wizard. 


of 50,000 a month in the U.S. 

There is one feature the 
Wizard offers that is appar¬ 
ently unique: a password 
function that permits the 
user to enter confidential 
memos, such as one’s Swiss 
bank-account number. 

One function the Wizard 
does not offer is measure¬ 
ment. Last year, ultrasonic 
tape measures appeared that 
can measure the distance to 
nearby points. The latest 
such gadget—available in 
hardware stores—is from 
Sonin, Inc., White Plains, 
N.Y. It can also calculate 
square feet and cubic feet. 
There are four models that 
can measure to points rang¬ 
ing from 30 feet to 250 feet 
away with an accuracy to 
within one-half inch. They 
cost from $100 to $150 each. 

Potential users were 
shown the Wizard in an in¬ 
formal survey. They were 
asked how much they would 
be willing to pay for it. The 
half-dozen prices voiced 
ranged from a low of $50 to a 
lone executive who men¬ 
tioned a price above $100. 
His price was $200—except 
that he wouldn’t buy one. 

Based on the great suc¬ 
cess of the Wizard since it 
was introduced in Japan last 
year, one can expect lower- 
priced knockoffs from com¬ 
petitors. If they don’t at¬ 
tempt to match all the 
functions of the Wizard, 
they should be smaller and 
weigh less than the origi¬ 
nal’s 8.5 ounces. That would 
be an advantage for the top 
executives the device is 
aimed at, especially those 
who already carry cigar 
cases. 

—Mel Mandell 
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InNorthCarolina, 
OurWxk Ethic Isrit Confined 
TbTEeWrl^lace. 



In North Carolina we don’t take terms like “work 
ethic” lightly. Here work ethic is a way of life, an attitude. 

An attitude that starts with free public kindergar¬ 
ten and goes all the way to some of the finest research 
facilities in the world. An attitude of learning and 
doing, in some of the most prestigious universities and 
most advanced technical schools in the nation. 

But pixxluctivity may be the best reason to take a 
closer look at North Carolina’s workers. Our workers 
produce $.12 more per $1 earned in wages than the 
nation’s other workers in the same industries. And 
more productivity from your work force, means more 
profit for your company. 

North Carolina workers have an almost unique 
opportunity for training and skill development 
through the state’s extensive education programs. 
There are 58 technical and community colleges in the 
state making it the third largest such system in the 
country. In fact, 1 out of every 7 North Carolina adults 
is enrolled in a community or technical college and no 
matter where you live in the state, you’re within a 30 
minute drive to one of these institutions. 

The state’s exemplary public and private univer¬ 
sities and colleges are providing industries with scien¬ 
tists, engineers, doctors, and teachers. People with the 
skills to work for industry and the education to advance 
it. (North Carolina schools are happy to work with in¬ 
coming companies to design programs for their speci¬ 
fic requirements.) We think you 11 agree that North 
Carolina has one of the hardest working work forces 
in the nation. 

Td learn more about putting North Carolina to 
work for you, contact Robert G. Brinkley, Assistant 
Director-Business/Industry Development Division, 
North Carolina Department of Commerce, 430 
North Salisbury Street, Raleigh, NC 27603, 
phone (919)733-4151. 

We’re ready to go to work, for you. 



North Garouna 

The Better Business Climate 






Most Market News Is History. 

OTC NewsAlert'" Is History In The Making. 


The Leaders Of Tomorrow Are 
On-Line Today...With OTC 
NewsAlert. 


The On-Line Source For Com¬ 
prehensive News On Over 16,000 
NASDAQ & Pink Sheet Companies. 


makes it easy for you to find what you 
need when you need it—instantly...and 
for up to six months afterwardi 



COMTEX 


If you live and breathe OTC. OTC 
NewsAlert can help you live better— 
and breathe easier. Because OTC 
NewsAlert brings you the news and 
information you need today to spot 
the Fortune 500s of tomorrow. 

Created to serve the special needs 
of OTC pros. OTC NewsAlert delivers 
the news as it happens. So you can 
make things happen—fast. Which is 
why so many professionals already 
rely on OTC NewsAlert for up- 


All day. every day, OTC NewsAlert 
brings you late-breaking news and full- 
text press releases about today’s con¬ 
tenders and tomorrow’s comers. So 
you can spot what’s hot—and what’s 
not—hours, sometimes days before 
the competition. 

Instant Access & Continuous 
Tracking of the Stocks You Most 
Want To Watch. 

Whether you’re following favorites 
in an emerging industry or tracking 
market-maker issues, OTC NewsAlert 


Hard-To-Get News of SEC Filings, 
IPO’s...and More! 

Filings are at your fingertips with 
OTC NewsAlert. Whether it’s insider 
trades, purchases of 5% or more, decla¬ 
rations of intent to file, or the full range 
of SEC,forms and schedules, OTC 
NewsAlert reports the events to you 
—as they happen! 

To Learn How OTC NewsAlert 
Can Help You Spot The Emerg¬ 
ing Companies of Tomorrow, 
Call This Number Today! 

800 - 624-5089 


OTC NEWSALERT 
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